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HIS REPORT is about the soils of 

Noble County, Oklahoma. It de 
scribes each kind of soil and states how 
it can be used, how 1t responds to treat- 
ment, how you ought to take care of it, 
and what yields you can expect. Maps 
in the jacket show the location and extent 
of each soll. If you want to know how 
the soll8 were formed and how they are 
classified, some information on these sub- 
jects will be found in the technical sec- 
tion (pp. 54 to 60). 

SOILS OF A FARM 


If you want to know about the soils 
on a farm or other tract, first find the 
right place on the map. The map shows 
township and section lines, towns and 
villages, roads, streams, most houses in 
rural areas, and other landmarks, Re- 
member that an inch on the map is 2,000 
feet on the ground and that 2.64 inches 
equal 1 mile. Each soil is shown by a 
Symbol, such as Тв, and the extent of 
each area is shown by a boundary line. 
Color patterns algo help you pick out the 
areas of different soils, although each 
color pattern is used on several soils that 
resemble each other in some ways. 

For general information about man- 
agement of the soils refer to the section, 
Management of Noble County Soils. 
This section discusses the effect of past 
management and suggests how manage- 
ment can be improved. 

The map legend shows the soil sym- 
bols, arranged in order 80 you can find 
them easily. and the name of each soll. 
The symbol Тв, for example, is used for 
Tabler silt loam, 0 to 1 percent slopes. 
All areas of this soil, wherever they ap- 
pear on the map, are shown by this 


symbol and the same color pattern. Soll 
names are listed In the table of contents, 
so you can turn easily to the right page 
in the section, Descriptions of the 80118. 
"This section describes each soil briefly 
and gives some statements about its use 
and management. 

Yields that you can expect from com- 
mon crops are shown in table 4. Soils 
are listed in alphabetic order in the left- 
hand column of this table. Opposite each 
soil name you will find the yields of crops 
that can be expected in average years, 
under two levels of management. These 
estimates of yields give you a basis for 
comparin g probable responses of differ- 
ent solls. 


SOILS OF TRE COUNTY AS A WHOLE 


Table 2 in the section, General Nature 
of the 80118, gives the important charac- 
teristics of the soll series In the county. 
While studying this table, refer to the 
soil map. The patterns shown on this 
map frequently indicate well-defined dif- 
ferences in type of farming, land use, and 
land use problems. 

A newcomer to the county, especially 
if he considers buying land, will want to 
know about the climate; types of farms; 
principal farm products and how they are 
marketed; kinds and conditions of farm 
tenure; availability of water, roads, rail- 
roads, and markets; and locations of 
towns and population centers. Informa- 
tlon about all these wil] be found in the 
sections, General Nature of the County, 
&nd Additional Facts about Noble County. 
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NOBLE COUNTY is an undulating to rolling prairie area in 
north-central Oklahoma. The dominant soils have developed 
under grass. For the most part, their surface layers are slightly to 
moderately acid loams and silt loams, and their subsoils are limy, 
compact, very slowly permeable clays. The soils and climate favor 
production of winter wheat and beef cattle, the main sources of farm 
income. The soils are still fairly productive, but continuous cropping 
for the past 50 years has lowered yields and allowed erosion. Large 
acreages once cropped are now used for pasture or have been aban- 
doned. More cropland will be lost unless soil managment is improved. 
This soil survey is designed to aid farmers in planning management 
that will check decline in yields and control erosion. It is a coopera- 
tive contribution from the United States Department of iculture 
and the Oklahoma Agricultural Experiment Station. Field work for 
the survey was completed in 1941, and, unless otherwise specifically 
indicated, all statements in this report refer to conditions in the county 
at that time. 
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GENERAL NATURE OF THE COUNTY 


LOCATION AND EXTENT 


Noble County is located in north-central Oklahoma (fig. 1). It is 
separated from Kansas by Kay County, Okla. Perry, the county seat, 
is about 55 miles northeast of Oklahoma City, 75 miles west of Tulsa, 
and 35 miles southeast of Enid. The county is roughly rectangular 
and has an area of 747 square miles, or 478,080 acres. The county is 
at the eastern end of the main wheat-producing section of the State 
and on the southern edge of the tall-grass prairies of the central United 
States. 


Fiaure 1.—Location of Noble County in Oklahoma. 


CLIMATE 


Noble County has a continental, warm-temperate, subhumid climate. 
Summers are decidedly warm and winters are fairly mild and open. 
The climate is healthful, as it is neither excessively wet nor dry. 
Cooling breezes moderate the high summer temperatures. Bright 
sunshine makes the winter temperatures seem less severe. Breezes 
or winds, blowing almost constantly through the year, are objection- 
able to people from the Southern and Eastern States, but welcome to 
all in midsummer. Table 1, compiled from records at the weather 
station in Perry, shows normal monthly, seasonal, and annual tem- 
peratures and precipitation. 

The ce, А annual precipitation is 34.94 inches. The month of 
greatest rainfall are those in which crops are growing, April through 
September. Figures for a long period indicate a fairly even distribu- 
tion of rainfall during the growing season. Nevertheless, dry spells 
lasting 4 to 6 weeks are fairly common. These dry spells do not cause 
crop failure but they curtail yields. Corn, which matures during the 
hot part of the summer, is most frequently damaged. 
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TABLE 1.—Normal monthly, seasonal, and annual temperature and 
precipitation at Perry, Noble County, Okla. 


{Elevation, 871 feet] 


Temperature ! Precipitation ? 
Month Absolute| Absolute Total for Total for| 4. 
Average| maxi- mini- | Average | the dri- | the wet- Miis 
mum mum est, year | test year BROWER 
ep. °F, eF. Inches | Inches | Inches | Inches 
December. .. 39. 2 79 —8 1. 54 1.13 (3) 1.9 
January----- 37.3 80 —20 1. 02 .18 1. 34 2.6 
February-...| 41.1 91 —20 1.31 . 96 5.38 3.0 
Winter....| 39.2 91 —20 3. 87 1. 67 6. 72 7.5 
March. ..... 49. 4 100 5 1. 78 0 3. 10 7 
Aprilo 60. 0 95 21 3. 84 60 5.11 (8) 
f a ee 68. 1 102 27 5.14 4.18 9.81 0 
Spring....- 59.1 102 5| 10.76 4.78 | 18.02 7 
June........ 77.0 109 44 4.12 2.37 9. 70 0 
July- .-.-..- 82.4 111 50 2. 51 18 2.08 0 
August...... 82.0 113 45 3. 59 41 3. 47 0 
Summer... 80. 4 113 44 10. 22 2. 91 15. 20 0 
September...| 74 2 107 32 4. 10 5. 44 7. 14 0 
October...-. 62. 9 100 15 3. 15 2.94 | 10.26 (8) 
November... 49. 9 86 9 2. 14 . 60 6. 00 v3 
Fall....... 62.3 107 9 9. 39 8.98 | 23.40 
Year....| 60.3 113 —20 | 34. 24 |+ 18.34 | 5 63, 34 8.5 


1 Average temperature based on 56-year record, 1897-1953; highest and lowest 
temperatures оп a 33-year record, 1897-1930. 

3 Average precipitation based on 46 years of record from 1899 to 1953; wettest 
and driest years based on 46 years of record, 1899-1953; snowfall based on a 
33-year record, 1897—1930. 

8 Trace. 

4 In 1936. 

5 In 1908. 


The soils are driest late in July and in August. High рела 
high transpiration of moisture by plants, and drying winds remove 
moisture rapidly. The dry spells are most damaging on the extensive 
soils that have a subsoil of heavy clay. Part of the crop damage 
results from shrinking of the clay on drying. The cracks speed the 
rate of soil drying and also rupture plant roots. Drought damage 
is less on the more friable soils that have a sandy clay or sandy loam 
subsoil. The soils on the stream terraces and bottom lands show less 
damage from drought than those on the uplands, because they lose 
less water as runoff and many of them receive additional water from 


the upland. 
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Late spring, summer, and early fall rains often come as hard 
showers. Winter rains are fairly gentle and steady. Wet spells are 
rare but occasionally delay harvest, or may prevent harvesting of 
small grains on the soils that have slow drainage. The wet spells 
also favor the spread and development of leaf and stem rusts of wheat, 
which sometimes greatly reduce yields. Severe hailstorms occur 
somewhere in the county nearly every year. The chance of a crop 
being hailed out is about one in ten. 

The climate tends to hinder severe infestations of insects. Hot 
summers and low winter temperatures help control the boll weevil, 
the principal enemy of cotton. Dry periods during the growin, 
period tend to check the hessian fly, a serious pest of wheat. Har 
showers in May help control the chinch bug, which is probably the 
pest that most frequently damages crops. The chinch bug spends the 
winter on small grains and crawls to corn and sorghums in summer. 
Hard showers drown the insect in the crawling stage. Hard showers 
also drown the greenbug, which sometimes seriously damages small 
grains. Wet weather in summer favors the chinch bug. e army- 
worm is more numerous when a wet season follows one or two dry 
seasons. 

The frost-free growing season is 206 days, or from April 8 to 
October 31. Late frosts often destroy or seriously injure fruit crops. 
Early and late frost are more likely in valleys, Where air drainage is 
deficient. Fruit trees on north slopes are less injured by frost because 
they bloom later. The latest frost recorded came on May 10, and the 
earliest in fall on September 26. The growing season is long enough 
to mature cotton, but little of that crop is grown. Winter wheat is 
far the most important crop, because it matures before the hot, dry 
weather of midsummer. Moreover, much of the county consists of 
soils with a heavy clay subsoil that are better suited to wheat than 
row crops. 

The prevailing winds are from the south. The average 3 o’clock 
wind velocity for the year is 14 miles per hour. Tornadoes pass 
through the county but rarely cause much damage unless they pass 
through a thickly populated area. Shifts in the wind during winter 
cause wide variations in temperature. "Northers" lasting 3 or 4 days 
come in winter, They bring rapid drops in temperature, which are 
moderated when the БЕКА winds return. Farm work сап be done 
every month of the year, though little is done during the northers 
and the hot spells in summer. 

The average relative humidity at 2:00 p. m. is 60 percent in Janu- 
ary, 40 percent in April, 48 percent in July, and 50 percent in October. 
The sun shines 59 percent of the fo ue time in winter, 62 percent in 
spring, 75 percent in summer, and 70 percent in fall. 

In summary, the climate of Noble County favors a stable type of 
agriculture largely based on the production of winter wheat, oats, 
corn, and livestock. Yields fluctuate widely because of intermittent 
dry spells. The farmer needs to keep surplus money or products on 
hand to tide him over the dry years. The rainfall is not great, and, 
as a result, the soils are not strongly leached and do not need heavy 
applications of fertilizer for crop production. 


6 SOIL SURVEY SERIES 1941, NO. 16 


WATER SUPPLIES 


An adequate supply of drinking water is available 30 to 100 feet 
under most of the uplands. In many places it occurs at lesser depths 
in the bottom lands. Windmills use the almost constant breeze to 
pump well water. In most of the county the water is of good quality 
for drinking and for irrigating small gardens. Some dissolved gyp- 
sum occurs in the water in the southwest and west. Such water has an 
unpleasant taste but is not harmful. The supply of underground 
water is not enough for irrigating large tracts, except possibly in the 
large bend of the Arkansas River at the northeastern corner of the 
county. 

Much of the water for livestock in the cattle-ranching sections is 
supplied by artificial ponds. The capacity of these ponds ranges from 
1 to 15 acre-feet and averages 4 acre-feet. An estimated 300 to 400 

onds have been built recently through sponsorship of Federal and 
State agencies. The ponds hold water very well where the underly- 
ing нын is clay or shale but not so well where the formation is 
sandy. 

Pony obtains its water from a reservoir on Cow Creek, 4 miles south- 
west of the city. Billings, Red Rock, Marland, and Morrison get 
water from large, moderately shallow wells on bottom lands along 
large nearby streams. 


NATIVE VEGETATION 


The native vegetation consists principally of mixed tall and short 
grasses. There are three distinct associations in the county. 

The first association, the Ё ро prairie type, occurs on the silt loam, 
loam, and clay loam soils of the uplands. When the county was first 
settled, the association was dominated by little bluestem. Associated 
with the little bluestem were big bluestem, sand bluestem, silver 
beardgrass, side-oats grama, blue grama, and buffalograss. Grazing 
has eliminated most of the tall bunchgrasses. Now the dominating 
vegetation in pastures is buffalograss, blue grama, and side-oats grama. 
Bluestem grasses persist in meadows, along ungrazed roadsides, and 
on well-managed grazing land in the eastern and southern parts of the 
county. 

The second plant association occupies deep and loose sandy soils in 
the northeastern part. This area, surrounded on three sides by the 
Arkansas River, is locally called big bend country. This second plant 
association is also on shallow sandy soils in the southern part of the 
county. Post and blackjack oaks are dominant. Associated with the 
oaks are little bluestem, sand bluestem, Indiangrass, various panicums, 
Johnsongrass, field sandbur, and hairy grama. 

The third plant association occurs along the streams on alluvial 
soils. It consists of American elm, chinquapin, post, and blackjack 
oaks, hackberry, gum-elastic, willow, cottonwood, green ash, and 
Chickasaw plum. Associated with the trees are several species of 
grass, principally bluestems. Common shrubs are the fragrant sumac, 
smooth sumac, roughleaf dogwood, poison ivy, and coralberry. 

The grasses, trees, and woody plants common in the county are listed 
by scientific name as follows: 
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GRASSES 

Sotentifio Name Common Name 
Andropogon svoparius.._._--------.--------- Little bluestem. 
A. gerardi__._ = -. Big bluestem. 
A. hallii... --. Sand bluestem. 
A. 8üccharoides.—.. аанай Silver beardgruss. 
Bouteloua curtipendula_______-___------------. Side-oats zrama. 
B gracili- in re e e Blue grama. 
DNIILSeMC "I — acees Hairy grama. 
Buchloe dactyloides____---------------------- Buffalograss. 
Cenchrus pauciflorus______.---.-------------. Field sandbur, or grassbur. 
Sorghastrum nutang_______--.-----.--------~— Indiangrass. 
Sorghum halepense__._----_----------------~ Johnsongrass. 


TREES AND Woopy PLANTS 


Sctentific Name Common Name 
Bumelia lanuginosa___-.------------~-------- Gum-elastic, or chittam wood. 
Celtis occidentalis var. crassifolia --- Hackberry. 
Cornus aspertfolia___----------.------.----.- Roughleaf dogwood. 
Fraainus pennsylvanica var. subintergerrima__. Green ash. 
Populus deltoides var. virginiana -------------- Cottonwood. 
Prunus angustifolia._._.__--------------------- Chickasaw plum. 
Quercus marilandica --. Blackjack oak. 
Q. muhlenbergii- -. Chinquapin oak. 
Q. stellata -. Post onk. 
Rhus aromatica.. -. Fragrant sumac. 
№. glabra_._.------------------ --.. Smooth sumac. 
Symphoricarpus orbiculatue___...--..-------- Coralberry, or buckbrush. 
Toxicodendron radican8s---------------------- Poison ivy. 
Ulmus amerteana______-----~---------------- American elm. 


GENERAL NATURE OF THE SOILS 


The soils of Noble County are mainly of the Reddish Prairie great 
soil group. Most of them have developed under grass. The normal 
soils in smooth areas have fairly dark surface soils that are slightly 
to moderately acid and dominantly of medium texture. The normal 
soils, for the most part, have alkaline compact, very slowly permeable, 
clay subsoils. Table 2 lists the soil series of the county, and the parent 
material, vegetation, topography, and the nature of the surface soil 
and subsoil. For а detailed description of the important soil series, 
see the section, Some Representative Soils and Their Relations. 

As a whole, the soils are fairly productive, though their fertility 
has been depleted by erosion and constant cropping. About 10 percent 
of the agricultural land in the county consists of soils that can be 
used for crops without safeguards against erosion. About 40 percent 
is suitable for cultivation if intensive conservation methods and related 
goed soil management are practiced. An additional 32 percent can 

cropped but requires contour cultivation of intertilled crops, use of 
the soils most of the time for erosion resistant crops, and other rather 
intensive measures for control of erosion. Except for small areas of 
forested sandy upland, some of which can be used for farm woodlots, 
the remaining 18 percent of the agricultural soils is best suited to per- 
manent pasture or meadow. 

Methods of controlling erosion, applying fertilizer, and other prac- 
tices of management suitable for the soils are discussed in the section, 
Management of Noble County Soils, 


Beries Topography 
Albion..........| Upland........... 
Calumet.........| Stream terraces... 
Canadian... Low stream ter- 

races. 
Chickasha...... Upland........... 
Dale. 222252222. High bottoms or 


low stream ter- 


Тавік 2.—Characteristics of the soil series of Noble County, Okla. 


Domi- 
nant 
slope 


2-8 


0-1 
0-5 


0-10 


3-10 


Vegetation Parent material Surface soil 
Prairie............ Old gravelly alluvium.......| Brown, friable, granular, 
acid; about 10 inches deep. 
Prairie... Limy clayey old alluvium...| Grayish brown, friable, acid; 


Limy sandy alluvium....... 


tered trees. 

Prairie... ымы» Reddish, fine-grained, soft 
sandstone and sandy 
shale. 

Prairie... ........ Recent alluvial silt washed 


from acid prairies. 


Post and black- 


Reddish, fine-grained, non- 
jack oaks. 


limy sandstone. 


Post and black- 
jack oaks and 
tali 


Eolian sand... 


grasses. 
Sparse cover of | Limy clays, mostly reddish, 


grass or bare. and residuum from red 

shale. 

Prairie............ Recent loamy alluvium 
washed from acid prairies, 

Prairie............ Reddish limy clayey al- 
luvium. 

Prairie. aaa Mostly limy red clays and 
Soft shales. 

Prairie. _......---- Limy clayey alluvium....... 

Prairie............. Red nonlimy soft sandstone 
interbedded with shale. 


about 10 inches deep. 
Grayish brown to brown, 
friable, neutral; 12 to 20 
inches deep. 
Brown, friable, granular, 
acid; about 8 inches deep. 


Dark grayish brown, friable, 
strongly granular, acid to 
mental about 18 inches 

lee 

Light brown to brown, very 
friable; about 5 inches 
deep. 


Grayish brown, loose, slight- 
ly acid. 


Gray, crusty, very thin; silt 
loam or coarser in texture. 


Dark grayish brown, friable, 
strongly granular, neutral; 
about 18 inches deep. 

Nearly black, moderate! ү 
granular, about neu 
10 to 20 inches deep. 

Grayish brown to brown, 
triable acid; about 10 
inches deep. 

Nearly black, moderately 
granular, about neutral; 
20 inches deep. 

Reddish brown, friable, 
acid; 6 to 10 inches deep. 


Subsoil 


Reddish-brown or brown 
sandy or gravelly clay loam 
over gravel. 

Brown compact clay, a clay- 


pan. 
Brown or light-brown sandy 
loam or loam. 


Brown granular, permeable 
clay loam; becomes heavier 
splotehed with red in 
lower part. 
Grayish-brown, friable, per- 
meable loamy silt; neutral 
or alkaline. 


Light-brown or reddish- 
brown, very friable, acid 
sandy loam; overlies sand- 
stone at 15 to 40 inches. 

Pale-brown loose loamy sand. 


Gummy, intractable, nearly 
impervious clay, 


Grayish-brown, friable, per- 
meable loam to clay loam. 


Dark-brown heavy clay....... 


Brown compact clay; a clay- 
pan. 


Brown to reddish-brown 
heavy clay. 


Red sandy loam or sandy clay 
loam over sandstone inter- 
bedded with shale at 12 to 
30 inches. 


Internal 
drainage 


Rapid. 


Very slow. 
Rapid. 


Medium. 
Medium. 
Rapid. 


Very rapid. 

Very slow or 
none. 

Medium. 

Blow. 

Very slow, 


Slow. 


Medium. 
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Norge.......... Margins of upland 
flats. 
Owens......... Upland........... 
Pótt............ High bottoms or 
low stream ter- 
races, 
Renfrow........ Upland........... 
BOER o Upland........... 
Btephenville....| Gently to moder- 
ately sloping. 
Bummit........ Upland........... 
Tabler.......... Upland flats...... 
Vàanoss......... Upland flats... 
Vernon......... Upland........... 
Yahola........ | Flood plain.------ 


Flood-plain forest. 


Flood-plain forest. 


Reddish limy or alkaline 
clayey. recent alluvium. 

Yellowish red limy or alka- 
line alluvial or eolian silts 
and sandy clays. 

Gray and yellow limy shale. 


Flood-plain forest_] Reddish neutral or alkaline 


loamy recent alluvium 
from prairies. 

Red limy or alkaline clays 
and soft shales. 


Limestone interbedded with 
shale. 


Post and black- | Reddish, nonlimy, soft sand- 
jack oaks. 


stone or sandy shale. 


Limy yellowish clay and 
shale, interbedded with 
thin limestone, 


Limy clays or shales, mostly 
reddish. 


Yellowish-red, alkaline or 
іту, eolian or alluvial 


silts. 
Red alkaline or limy clay 
and soft shale, 


Reddish, neutral, or alka- 
line, loamy recent allu- 
vium from prairies. 


Reddish brown, limy or al- 
kaline, granular. 

Brown toreddish brown, fri- 
able, granular, acid; 10 to 
15 inches deep. 

Grayish brown, granular, 
limy, 3 to 8 inches deep. 
Brown to reddish brown, 
granular, friable; 15 to 20 

inches deep. 

Reddish brown to brown, 
acid, friable, moderately 
granular; b to 10 inches 
thick. 

Dark grayish brown, granu- 
lar, neutral or limy; thin. 


Brown above light brown or 
light reddish brown, very 
friable, acid; 5 to 10 inches 
deep. 


Nearly black, granular, 
about neutral; 10 to 15 
inches deep. 


Grayish brown, acid, fri- 
able; 10 to 14 inches deep. 


Brown, friable, granular, 
acid; 12 to 18 inches deep. 


Reddish brown, neutral or 
limy, granular; 2 to 6 
inches deep. 

Reddish brown or red, neu- 
tral to limy, friable. 


Red or reddish-brown clay... 


Reddish brown silty clay loam 
grading to firm silty or sandy 
clay at about 25 inches. 

Yellowish or olive-gray limy 
clay over shale at 1 or 2 feet. 
eddish-brown ог red silt 
loam or silty clay loam; 
neutral or alkaline. 

Reddish-brown А ог 168, com- 
pact, very slowly perme- 
able clay. 


Grayish-brown granular clay 
over limestone at 6 to 20 
inches. 

Yellowish-red to red or light 
reddish-brown, friable, per- 
meable, acid sandy clay 
loam underlain by sand- 
stone at 18 to 40 inches, 

Grayish-brown granular clay 
over yellowish slowly per- 
meable clay at about 25 
Inches. 

Dark-gray compact clay, a dis- 
tinct very slowly permeable 
claypan. 

Brown, granular, permeable 
silty clay loam grading into 
compact clay at about 3 feet. 

Red firm clay over raw clay or 
shale at 10 to 25 inches. 


Red or reddish-brown perme- 
able loam, sandy loam, or 
clay loam. 


Very slow. 
Medium. 


Very slow. 
Medium. 


Very slow. 


Medium to 
slow. 


Rapid. 


Medium 


Very slow. 
Medium. 
Very slow. 


Medium to 
rapid. 
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SOIL SURVEY METHODS AND DEFINITIONS 


The scientist who makes a soil survey examines soils in the field, 
classifies the soils in accordance with facts he observes, and maps their 
boundaries on an aerial photograph or other map. 


Field study.—The soil surveyor bores or digs many holes to see 
what the soils are like. The holes are not spaced in a regular pattern, 
but are located according to the lay of the land. Usually they are not 
more than a quarter of a mile apart and sometimes they are much 
closer. In most soils such a boring or hole reveals several distinct 
layers, called horizons, which collectively are known as the soil profile. 
Each layer is studied to see how it differs from others in the profile and 
to learn the things about the soil that influence its capacity to support 
plant growth. . 

Color is usually related to the amount of organic matter. The 
darker the surface soil, as a rule, the more organic matter it contains, 
Streaks and spots of gray, yellow, and brown in lower layers generally 
indicate poor drainage and poor aeration. In this report, color terms 
are for the dry soil unless otherwise stated. | 

Texture, or content of sand, silt, and clay, is determined by 
the way the soil feels when rubbed between the fingers and is later 
checked by laboratory analysis. Texture determines how well the soil 
retains moisture, plant nutrients, and fertilizer, and whether it is 
easy or difficult to cultivate. Coarse-textured soils contain much sand, 
and fine-textured soils contain much clay. In this pee sandy soils 
may be referred to as light-textured, and clayey soils as heavy-tex- 
tured. 

Structure, which is the way the individual soil particles are ar- 
ranged in larger grains and the amount of pore space between grains 
pe us clues to the ense or difficulty with which the soil is penetrated 

y plant roots and by moisture. 
onsistence, or the tendency of the soil to crumble or to stick to- 
gether, indicates whether it is easy or difficult to keep the soil open 
and porous under cultivation. Some terms used to describe consist- 
ence are “friable, plastic, sticky, hard, compact, tough, cemented.” 

Permeability rhe to the ease with which water, air, and roots 
penetrate. 

Surface soil refers to the surface layer, which normally extends to 
depths of 6 to 12 inches. 

ubsoil is the layer, or layers, under the surface soil. In many soils 
it is decidedly firmer and contains more clay than the surface soil. 

Substratum, the material beneath the subsoil, characteristically is 
raw material not yet changed into a soil horizon. 

Bedrock is the consolidated rock underlying the soil or outcropping 
in places. 

Reaction shows degree of acidity, and, in a practical sense, can be 
considered the degree of poverty in lime. Neutral or alkaline soils 
contain enough available lime for growth of alfalfa, sweetclover, and 
similar legumes. Acid soils need lime, the amount depending on their 
degree of acidity. The reaction of a soil is expressed in pH values. 
A pH of 7.0 indicates precise neutrality; higher values, alkalinity, 
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and lower values, acidity. Terms referring to reaction commonly used 
in soil surveying are as follows: 


pH 

Extremely &cid... .. aaa a ae a Below 4.5 
Very strongly acid__-.____-_-----.---------------------- 4.5-5.0 
Strongly ACO sa coge ue a a a a a a dees 5.1-5.5 
Medium acid_._.----_.----------+ E ET EES 5.6-6.0 
Slightly Ton MM 6.1-6.5 
hilo. ааа a RE 6.6-7.3 
Mildly alkaline. 22 aaa acc a шынынын 7.4-7.8 
Moderately alkaline..._______.-------------------------- 7.9-8.4 
Strongly alkaline..------------------------------------- 8.5-9.0 
Very strongly alkaline.....---.------------------------- 9.1 and higher. 


Other characteristics observed in the course of field study and con- 
sidered in classifying the soil include the following: The depth of 
the soil to bedrock or compact layers; the presence of gravel or stones 
in amounts that will interfere with cultivation; the steepness and pat- 
tern of slopes; and the degree of erosion. 


Classification.—On the basis of characteristics observed by the sur- 
vey team or determined by laboratory tests, soils are classified into 
phases, types, and series. Тһе soil type is the basic classification unit. 
A soil type may consist of several phases. Types that resemble each 
other in most of their characteristics are grouped into soil series. 

As an example of soil classification, consider the Renfrow series of 
Noble County. This series is made up of two soil types, subdivided 
into phases, as follows: 


Series Type Phase 
1 to 2 percent slopes. 
silt loam...._-_------- 2 to 4 percent slopes. 
eroded, 2 to 4 percent slopes. 
2 to 4 percent slopes. 
silty clay loan... 
eroded, 2 to 4 percent slopes. 


Soil type.—Soils similar in kind, thickness, and arrangement of soil 
layers are classified as one soil type. 

Soil phase.—Because of differences other than those of kind, thick- 
ness, and arrangement of layers, some soil types are divided into two 
or more phases. Slope variations, frequency of rock outcrops, de- 
gree of erosion, depth of soil over the substratum, or natural drainage 
x examples of characteristics that suggest dividing a soil type into 

ases, 

The soil phase (or the soil type if it has not been subdivided) is the 
unit shown on the soil map. It is the unit that has the narrowest 
range of characteristics. Use and management practices therefore 
can be specified more easily than for soil series or yet broader groups 
that contain more variation. 

Soil series —Two or more soil types that differ in surface texture, 
but are otherwise similar in kind, thickness, and arrangement of 
soil layers, are normally designated as a soil series. In a given area, 
however, it frequently happens that a soil series is represented by only 
one soil type. Each serles is named for a place near which it was 
first mapped. 
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Miscellaneous land types.—Fresh stream deposits or rough, stony, 
and severely gullied lands that have little true soil are not classified 
into ty es and series, but are identified by descriptive names, such as 
Rough broken land, Vernon soil materials, 10+ percent slopes. 

Soil complex.—When two or more soils are so intricately associated 
in small areas that it is not practical to show them separately on the 
soil map, they are mapped together and called a soil complex. Calu- 
met-Drummond silt loams, 0 to 1 percent slopes, is a soil complex 
mapped in this county. 


DESCRIPTIONS OF THE SOILS 


The soils of the county are described in this section, and their 
agricultural relations are discussed. The soils are arranged in alpha- 
betic order, by soil series names. Table 3 shows the approximate 
acreage of each soil, and the estimated percentages used for cultivated 
crops, pasture, woodlots, and miscellaneous purposes. The accom- 
panying soil map shows the boundaries of the different kinds of soil. 


Albion loam, 2 to 5 percent slopes (Aa).—This medium-deep 
friable soil of the prairies is underlain by porous gravelly material. 
It occupies low ы and moderate slopes on fairly high divides, 
mainly along the north side of Black Bear Creek, and to some extent 
along the north side of Red Rock Creek. Two-thirds or more of this 
soil has slopes of 2 to 5 percent; the extreme range is from 9 to 8 per- 
cent. The tracts are small and are associated with the Norge and 
Vanoss soils. 

The surface soil, 10 to 12 inches deep, is a brown friable loam that 

rades into a reddish-brown, gritty loam upper subsoil. The subsoil 

low depths of 114 to 2 feet is a mixture of about equal parts of 
fine earth and waterworn gravel. Albion loam differs from Norge 
E in having porous gravelly material within a depth of less than 
3 feet. 

Much of this soil is used for pasture and hay, although about 23 
percent is cultivated. Of the cultivated land, about 50 percent is 
cropped to wheat, 10 percent to oats, and 35 percent to sorghums. 
About 5 percent is in miscellaneous crops, including cotton, corn, and 
Sudangrass. 

This soil is only moderately suited to crops because it has a low 
water-holding capacity. Erosion is minor on most of this soil, how- 
ever, and is especially active only on the areas having slopes of more 
than 5 percent. The best use for much of this soil probably is for 
pasture. Some arens are used as a source of gravel. 


Albion loam, eroded, 5 to 8 percent slopes (An).—This soil is like 
Albion loam, 2 to 5 o slopes, except it has a shallower surface 
soil that has been thinned by erosion under cultivation. In most 
places the remaining surface soil is 6 to 8 inches thick, but there are 
places where all but 2 to 4 inches has been lost. As a whole this soil 
is somewhat more sloping and susceptible to erosion than Albion loam, 
2 to 5 percent slopes. 

With proper management this soil can be farmed safely and will 
produce moderate yields. Generally, however, it is some of the least 
productive, most erodible cropland. Except for isolated areas sur- 
rounded by better soils used for crops, the most profitable use of this 
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Taere 8.—А pprozimate acreage, proportionate extent, and use 
distribution of the soils mapped in Noble County, Okla. 


Soil 


Albion loam, 2 to 5 percent slopes- 
Albion loam, eroded, 5 to 8 percent 
HODES. olus aaa аана 
Broken land, Reinach soil ma- 
terial, 20+ percent slopes...... 
Calumet silty clay loam, 0 to 1 
percent slopes. --------------- 
Calumet-Drummond gilt loams, 0 
to 1 percent slopes. ----------- 
Canadian fine sandy loam, 0 to 3 
percent slopes. --------------- 
Canadian fine sandy loam, 3 to 5 
percent slopes. ------.-------- 
Chickasha loam, 0 to 3 percent 


Chickasha loam, eroded, 5 to 10 
percent slopes. --------------- 
Dale silt loam, 0 to 1 percent 
BlopeB...--2- ee eck 
Darnell-Stephenville fine sandy 
loams, З to 10 percent slopes 
Derby loamy fine sand, 3 to 7 per- 
cent slopes___-__------------- 


Gowen ailty clay loam, 0 to 1 per- 
„cent slopes_---------.-------- 
Kay silty clay loam, 0 to 1 percent 


See footnotes at end of table. 


Extent 


Acres 


3, 338 
417 

4, 374 

1,110 

2, 724 

645 

1, 024 

2, 766 

11, 829 
2, 099 

3, 692 

4, 953 

7,772 

5, 463 

1, 030 

9, 998 

5, 561 

5, 514 

70, 848 


Per- 


- 
N NRO [d һю OH) O м Fe QU © t KF oe N O m N 


- 


- 
MOM e 
Фо бф vo 


Cuiti- 
cent | vated | ture ! 


Per- 

cent 
23 
25 
26 
88 
73 
51 
33 
27 
51 
27 


68 


Use distribution 


Pas- 


Per- 
cent 
72 


70 


26 


mo © © © 80 © © o 


= 


лл з ёл A an ж сл з л C л {л л л (л л сл л бл a (сл л o On 


14 SOIL SURVEY SERIES 1941, NO. 10 


TABLE 3.—Approximate acreage, 
bution of the soils mapped in 


ионы ewtent, and use distri- 
oble County, Okla—Continued 


Extent Use distribution 
Per- | Cul w Mie 
er- | Culti-| Pas- ood- " 
Acres | cent | vated ture ! | land cella- 
neous ? 
| Per- | Per- | Per- | Per- 
Miller silty clay loam, 0 to 1 per- сет! | cent | cent | cent 
cent slope8------------------- 374 0.1 31 46 18 5 
Norge silt loam, 1 to 5 percent 
[wl m——: 37, 613 7.8 62 33 0 5 
Norge silt loam, eroded, 1 to 5 
percent slopes. --------------- 1, 905 4 66 29 0 5 
Norge silt loam, 5 to 8 percent 
врева cee ee ee еды зш ae eee 4,735 | 1.0 33 62 0 5 
Norge silt loam, eroded, 5 to 8 
percent slopes. ........-...... 4, 605 1.0 58 37 0 5 
Oil-waste land._-.-------------- 1, 394 „з 0 0 0 100 
Owens clay, 5 to 10 percent slopes.| 2, 335 (9 36 59 0 5 
Port silt loam, 0 to 1 percent 
[TlM——— 28, 164 5.9 85 7 3 5 
Port silty clay loam, 0 to 1 percent 
BIOPON- ананыц 8, 496 1.8 85 7 3 5 
Renfrow silt loam, 1 to 2 percent 
SOPE a aa 2, 162 .4 72 23 0 5 
Renfrow silt loam, 2 to 4 percent 
BSlOPCS Esse е sea шаша 39, 704 8.4 47 48 0 5 
Renfrow silt loam, eroded, 2 to 4 
percent slopes. --------------- 4, 780 1.0 56 39 0 5 
Renfrow silty clay loam, 2 to 4 
percent slopes. ----------.---- 1, 858 ‚4 34 61 0 5 
Renfrow silty clay loam, eroded, 
2 to 4 percent slopes__--------- 250 E 27 68 0 5 
Rough broken land, Norge soil 
material, 10+ percent slopes... 1, 259 .2 18 52 25 5 
Rough broken land, Vernon soil 
material, 10+ percent slopes. ..| 31, 028 6.5 5 90 0 5 
Rough stony land, Darnell soil 
material, 10+ percent slopes...| 4, 699 .9 0 26 69 5 
Sogn stony clay loam, 5 to 30 per- 
cent slopes_--.--------------- 1, 489 ‚3 0 95 0: 5 
Summit silty clay loam, 1 to 3 per- | 
cent slopes____.-_..---------- 2, 309 48 47. | 0 | 5 
Tabler silt loam, 0 to 1 percent | 
[hj eR 28, 941 6.1 85 10 i 0; 5 
ТаЫег silt loam, eroded, 1 to 3 | | 
percent slopes. .-------------- 2, 153 4 70 25 | 0 5 
Vanoss silt loam, 0 to 1 percent | 
вЇорев--.--------------------- 8, 559 1.8 87 | 8 | 0 5 
Vernon clay loam, 4 to 10 percent 
MONON. code эы e es 26, 112 5.5 27 | 68 | Ü 5 
Yahola silt loam, 0 to 1 percent 
slopes__..._------------------ 20, 412 4.3 30 34 | 22 5 
Waterss iones аа 2, 629 БЕ А iz РЕР ےد‎ ИРНЕ 
Total (land and water). ..... 478,080 |1000) 52| 39 | 4| 5 


1 Includes idle cropland, not cultivated in 1939. 


? Nonagricultural land. 
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soil is for pasture. The soil is suited to the same crops as Albion 
loam, 2 to 5 percent slopes, but prevailing yields are lower, possibly 
only two-thirds as high. 


Broken land, Reinach soil material, 20-- percent slopes (Ba).— 
This unit occurs on narrow steep escarpments of low stream terraces 
occupied by Port and associated soils. It is fertile alluvial land un- 
suited to crops because of topography, but excellent for pasture grasses 
and trees. It is а good soil for farm woodlots or permanent pasture. 

Most areas have a somewhat darkened surface soil, commonly 8 to 
18 inches deep, of brown friable silt loam or loam. This surface soil 
is similar to that of Reinach silt loam, the soil with which these areas 
would be classified if the surface were not so broken. Below the sur- 
face soil are loamy, somewhat stratified, friable, alkaline or calcareous, 
more or less reddish, alluvial deposits. 

Commonly areas of this land are on narrow slopes that lead down 
from the second bottoms of Port soils to the flood plains, or first bot- 
toms, which are largely covered by Yahola soils. A few areas occur 
on the escarpments of high stream terraces, The principal bodies 
are in the valleys of Black Bear Creek, Red Rock Creek, and the 
Arkansas River. Slopes range from 20 to 100 percent; surface drain- 
age is very rapid, and a large part of the rainfall is lost as runoff. 

Much of this land type is wooded with elm, cedar, red oak, white 
oak, post oak, and blackjack oak. These areas are used as farm wood- 
lots that supply firewood and fence posts. The rest is native grass- 
land that supports mainly bluestem and grama grasses and is used 
principally for pasture. None of the land is cultivated. Some areas 
are so narrow that pasturing, which generally requires fencing, is 
not practical. These areas are idle. 


Calumet silty clay loam, 0 to 1 percent slopes (Cs).—This mod- 
erately acid soil occurs on level stream terraces along Red Rock and 
Black Bear Creeks and some of their tributaries, Surface drainage is 
very slow but generally adequate for successful cultivation. The sur- 
face soil, a brown or dark grayish-brown friable silty clay loam, is 
10 to 14 inches deep over a brown or dark grayish-brown claypan. 
The soil resembles the Kirkland silt loams rather closely but has some- 
what finer textured surface soil, occurs on benches or second bottoms 
along streams, and is underlain by brownish alluvial clays that con- 
tain a few waterworn pebbles, rather than by red shales, 

The soil is very slowly permeable but has a fairly high water-hold- 
ing capacity. It has developed from old alluvium that originated 
mainly on humid prairies underlain by red beds. 

The natural vegetation is mainly bluestem and grama grasses. 
Much of the soil is cultivated. Only about 17 percent is in pasture 
and meadow. Of the cultivated land about 75 percent is cropped to 
ox 15 percent to oats, 5 percent to sorghums, and 5 percent to 
alfalfa. 

The soil is well suited to crops, but more suited to small grains than 
to most other common field crops. It is somewhat too wet in cool 
seasons for best growth of corn or alfalfa, and somewhat droughty dur- 
ing the summer. Erosion is not a problem. Average yields could 
be increased one-fourth to one-half by good soil management, includ- 
ing systematic rotation of other crops with a legume and application 
of phosphate fertilizer. 


16 SOIL SURVEY SERIES 1941, NO. 16 


Calumet-Drummond silt Joams, 0 to 1 percent slopes (Ca).— 
This mapping unit is a mixture of Calumet silt loam, a soil well suited 
to crops, especially small grains, and many included patches, com- 
monly known as slick spots, of Drummond silt loam, a nearly barren, 
almost worthless soil. 

This unit is imperfectly drained. It is suited to cultivation but its 
value for crops varies mith the amount of Drummond silt loam present. 
The slick spots of Drummond silt loam are roundish and 10 to 50 feet 
in diameter. Collectively they make up 5 to 20 percent of the area in 
most places, but in no place are they so abundant that they cover half 
the surface or render the unit unsuitable for crops. 

The Calumet silt loam covers about 80 to 95 percent of this unit; it 
is much like the Kirkland silt loam and has similar crop adaptations, 
productivity, use capabilities, and requirements for management. 
The Drummond silt loam of this unit is the same as the soil condition 
described separately in this section under the heading, Slick Spots. 

This complex has developed from alluvium on level stream terraces 
that lie above ordinary overflow. It is associated with Port and Lela 
soils, mainly on the terraces of Red Rock and Black Bear Creeks. 
The natural vegetation is 2r bluestem and grama grasses. 

Approximately 73 percent of this unit is in crops; nearly all the rest 
is pastured. ОЁ the cultivated land, about 75 percent ìs cropped to 
wheat, 15 percent to oats, and 5 percent to alfalfa. The rest is used 
for barley, millet, sorghums, and other crops. Yields vary greatl 
from place to place, depending largely on the percentage of slic 
spots. 

Canadian fine sandy loam, 0 to 3 percent slopes (Cp).—This soil 
is the dark sandy land of the benches along the Arkansas River in the 
northeastern part of the county. It is moderately fertile. Water 
erosion is not a problem: the soil is somewhat susceptible to Боти. 
It is adapted to а wide variety of crops because it is deep, rapidly 
permeable, well drained, and easil кы. 

The surface soil is 19 to 20 inches of neutral or alkaline, grayish- 
brown, very friable fine sandy loam. The subsoil is light-brown fine 
sandy loam. Below 30 inches begins the substratum, which is gen- 
erally light yellowish-brown fine sandy loam but locally may have 
layers of silt loam or light clay loam. 

This soil includes a few areas of closely related soils having surface 
layers and subsoils of silt loam, loam, or very fine sandy loam. The 
inclusions have agricultural use and value like or slightly superior to 
those of this soil. The included areas collectively cover above 300 
acres. 

Canadian fine sandy loam, 0 to 3 percent slopes, is rapidly per- 
meable to water, air, and roots and fas & moderate water-holdin 
capacity. Little water runs off, but some percolates beyond the тар 
of crop roots. The soil occupies nearly level or gently undulating 
stream terraces and is well drained. The ESE e more sandy areas 
are Derby loamy fine sand, 5 to 7 percent slopes. 

About 50 percent of this soil is cultivated, and it is productive. 
Most of the remaining area is forest, but grass grows thick beneath 
the trees. Of the cultivated land, about 20 percent is cropped to corn, 
10 percent to alfalfa, 10 percent to sorghums, 40 percent to wheat, and 
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10 percent to oats; the rest is used for other crops, including cotton, 
fruit, and vegetables. . . 

This soil is well suited to cultivation and will likely stay productive 
а long time. Erosion is not a problem. A diversified type of agri- 
culture is practiced. Crops are alternated but no systematic rotation 
of crops is followed. : 

Yields of most crops no doubt could be increased by using rotations 
that include a legume. Alfalfa, cowpeas, vetch, sweetclover, and soy- 
beans are among the better legumes for this soil (pl. 1). 


Canadian fine sandy loam, 3 to 5 percent slopes (Cc).—Except 
for its greater slopes, this soil is the same as Canadian fine sandy Joam, 
0 to 3 percent slopes. The dominant gradient is about 5 percent; be- 
cause of this, the soil is susceptible to water erosion. 

Use, productivity, and management requirements are almost the 
same as for Canadian fine sandy loam, 0 to 3 percent slopes. Contour 
farming and stripcropping are of especial value in preventing soil 
washing and blowing. 


Chickasha loam, 3 to 5 percent slopes (Cz).—This loamy soil is 
medium deep to deep, permeable, moderately fertile but acid, easily 
worked and well drained. It covers gently Bep areas of prairie 
that are underlain by somewhat reddish, interbedded, soft, noncalcare- 
ous sandstones and sandy shales of neutral or alkaline reaction. 

The soil is permeable to roots, air, and water and has a high water- 
holding capacity except in more shallow areas. It is easy to work and 
ааш good tilth. 

e Soil is extensive in the central-southern and southwestern parts 
of the county. Associated soils are mainly other phases of Chickasha 
loam and the Lucien and Darnell soils. 

This soil covers smooth gently sloping areas, mostly on stream 
divides, Both surface and internal drainage are rapid. The natural 
vegetation is mainly bluestem, sideoats grama, and blue grama. A 
few elm, haw, and hackberry trees grow in places. 

The surface soil is a brown, acid, friable loam, 7 to 12 inches deep 
over a friable permeable clay loam subsoil. The upper part of the 
subsoil is brown and nearly or completely free from mottling. The 
lower part of the subsoil, that below 15 to 20 inches, is splotched or 
coarsely mottled with yellowish red. The depth to bedrock ranges 
between 30 and 70 inches. A detailed description of a typical profile 
is given in the section, Some Representative Soils and their Rela- 
tionships. 

About 50 percent of the soil is in crops; nearly all the rest is in native 
pasture. Of the cultivated land, about 10 percent is cropped to cotton, 
5 percent to corn, 15 percent to oats, 60 percent to wheat, and 10 per- 
cent to sorghums. 

The soil is productive and well suited to cultivation but tends to 
erode if improperly used or managed. Contour cultivation of inter- 
tilled crops is essential. A suitable rotation should irtclude a legume 
and consist mainly of crops that will keep the soil covered at least half 
the time. A plant cover is especially needed in areas that have been 
cropped for many years. 

Yields probably could be greatly increased by using a rotation that 
includes alfalfa, sweetclover, or a similar legume and by fertilizing 
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with phosphorous or barnyard manure. Areas not already treated in 
this way require liming before legumes such as sweetclover or alfalfa 
will thrive. 


Chickasha loam, eroded, 3 to 5 percent slopes (Cr).—This soil 
is the same as Chickasha loam, 3 to 5 percent slopes, but is more eroded. 
The remaining surface soil is from 3 to 7 inches thick. From one- 
fourth to three-fourths of the original surface soil has been lost 
through erosion. The areas are crossed by numerous rills and shal- 
low gullies. A few deep gullies have formed where runoff has been 
diverted from its manual couse onto land not protected by permanent 

ass. 

The fertility of most of this soil has been greatly reduced by ero- 
sion and probably cannot be restored. Included within the soil as 
mapped are many small areas, totaling about 10 percent, which are 
so severely eroded that little or none of the original surface soil re- 
mains. The clay loam subsoil is either exposed or constitutes most of 
the material within the plow depth. 

About two-thirds of this soil is idle or in abandoned-field pasture 
that has very low carrying capacity. Average yields are about two- 
thirds those obtained on Chickasha loam, 3 to 5 percent slopes. 


Chickasha loam, 0 to 3 percent slopes (Ca).—This soil differs 
from Chickasha loam, 3 to 5 percent slopes, only in being less sloping 
and having surface gradients of less than 3 percent. The gentler re- 
lief results in less tendency to erode and less loss of water as runoff, 

The principal areas of this soil are in the central-south and south- 
western parts. Erosion is only a minor problem and easy to control. 
About 80 percent of the soil is in cultivation; it is planted to the same 
crops as Chickasha loam, 3 to 5 percent slopes. Yields are the same 
or slightly higher. 


Chickasha loam, 5 to 10 percent slopes (Cu).—This soil is like 
Chickasha loam, 8 to 5 percent slopes, except it is more sloping and 
therefore more likely to erode. It is poorly suited to intertilled crops. 
The slopes are such that control of erosion is difficult and expensive 
if row crops are grown. Permanent pasture or meadow is generally 
more profitable and better for the land. 

About 20 percent of this soil was cultivated at the time of survey; 
the rest was in native pasture or meadow. All of the cultivated area 
showed some erosion. At time of survey, however, the loam surface 
soil had not been reduced to an average of less than 7 inches. The 
principal cultivated crops are wheat, oats, and sorghums for hay. 


Chickasha loam, eroded, 5 to 10 percent slopes (Cx).—This soil 
is similar to Chickasha loam, eroded, 3 to 5 percent slopes. The 
greater slopes, however, make it more susceptible to erosion and more 
severely eroded. Consequently, intertilled erosion-promoting crops 
are unfit or poorly suited. About 37 percent of the soil is so severely 
eroded that the subsoil is exposed or the surface soil is less than 3 
inches deep. The remaining area is moderately eroded and has sur- 
face soil 8 to 7 inches deep. 

About 60 percent of the soil was cultivated at the time of survey, 
mainly the less sloping and less eroded parts. Since that time much 
of the acreage has been taken out of cultivation, The principal cul- 
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tivated crops are wheat, oats, and sorghums for forage. Yields are 
usually about one-half to two-thirds as much as those obtained on 
Chickasha loam, 3 to 5 percent slopes. All areas of this soil have 
been cultivated at one time or another. Those now retired from 
cropping are mostly in weedy unproductive pasture or idle. 


Dale silt loam, 0 to 1 percent slopes (Da).—This deep, fertile, 
permeable, easily worked soil occurs in high bottoms along local 
streams that drain prairies. It is less reddish than Port silt loam 
but otherwise resembles that soil very closely. 

This soil consists of alluvial silts deposited by the adjoining 
streams; it has no sharp layering of surface soil und subsoil, though 
the upper part is distinctly darkened by accumulation of organic 
matter. The surface soil is dark grayish-brown to brown friable 
silt loam. Similar material continues to a depth of about 15 inches, 
where the color gradually becomes slightly less dark (grayish brown 
to rather light brown) because there is 2 decreasing amount of or- 
ganic matter. 

The soil is permeable, has a high water-holding capacity, and is 
of about neutral reaction. It is comparatively rich in organic matter 
and plant nutrients. Relative to the stream channels, the areas lie at 
the same level as the Port soils. They are rarely overflowed, or about 
once in 15 to 30 years. The natural vegetation is mainly bluestem and 
grama grasses. 

Approximately 80 percent of this soil is cultivated; almost all the 
rest is native pasture. Of the cultivated land, about 50 percent is 
cropped to wheat, 15 percent to oats, 10 percent to cotton, 5 percent 
to alfalfa, and 20 percent to corn. The soil is productive for general 
crops and alfalfa. 


Darnell-Stephenville fine sandy loams, 3 to 10 percent slopes 
(Ds).—This is a complex mixture of forested, reddish, acid, raid 
soils ranging from shallow to deep over soft sandstones. The dept 
to sandstone varies from as little as 10 inches to greater than 30 inches. 
In many places, furthermore, the entire range in depth occurs more 
than once within a distance of 100 yards. 

The shallow Darnell fine sandy loam, which has no tard heav- 
jer subsoil, generally has a few inches of brown, acid, fine sandy loam 
at the surface. The surface layer grades to light-brown or light red- 
dish-brown fine sandy loam, which in turn gives way to partly weath- 
ered soft sandstone at depths ranging from 8 to 24 inches. 

The deeper Stephenville fine sandy loam has surface and subsurface 
layers similar to the Darnell, but in addition, has a distinctly finer 
textured subsoil. This subsoil, a friable yellowish-red sandy clay 
loam, is underlain by sandstone, commonly at 20 to 40 inches below 
the surface. 

About one-half of this unit is shallow Darnell soil; one-third is 
deeper Stephenville soil; and the rest is small included areas of Dar- 
nell stony oam, Chickasha loam, and several other associated soils. 

This soil complex covers rolling forested sandy upland underlain 
by sandstones; it is poorly suited to crops. The soils are of such low 
natural fertility, are so intermixed with areas shallow to sandstone, 
and are so very erodible that they are not suited to intertilled crops. 
They are best used for permanent pasture or as farm woodlots. 
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Parts of this unit can be included in cropped areas of better soils 
to avoid inconveniently shaped fields. Many small areas, nearly al- 
ways less than 5 acres, that have 2 feet or more of soil over sandstone 
can be used profitably for vegetables and orchard crops. 

Areas that have been cleared and cropped amount to about 1,000 
acres, or one-fifth of this unit. About one-third of this 1,000 acres 
has been severely eroded, and the rest is moderately eroded. Approxi- 
mately 500 acres is still cultivated, mainly to cotton, sorghums, and 
corn. Yields vary widely, depending on management, length of time 
the land has been in cultivation, severity of erosion, and proportions 
of the soils shallow or deep over sandstone. 

Yields could be more than doubled by use of a suitable rotation and 
fertilization, but most of this land probably should be reseeded to 
native grasses. Grasses will not grow well in some of the badly gullied 
areas unless they receive barnyard manure or crop residues. 


Derby loamy fine sand, 3 to 7 percent slopes (Dc).—This non- 
arable, loose, deep, very sandy soil occurs within the bend of the 
Arkansas River in the northeastern part of the county. It consists 
of sands carried in by the Arkansas and drifted by wind into low 
ridges and dunes. The dunes and ridges are on both the second 
bottom and the adjacent parts of the upland. 

The surface soil, a grayish-brown loose loamy fine sand, grades 
to pale-brown or light yellowish-brown loose loamy fine sand at depths 
of 7 to 15 inches. On the second bottom, the soil is neutral, but in 
areas farther from the Arkansas, or on the upland, it is acid. 

About 28 percent of this soil is in cultivation. The rest is wood- 
land pasture of low carrying capacity. 


Gowen silt loam, 0 to 1 percent slopes (G4).— This is a dark, deep, 
friable, very fertile, well-drained, alluvial soil. It occurs on first 
bottoms of local streams that drain the Kirkland soils and other 
mostly dark soils of the northwestern part of the county. It is almost 
the same as Port silt loam except for being less reddish. It consists 
of recent alluvial silts deposited during floods and lacks distinct sur- 
face soil and subsoil layers. 

Characteristically, this soil has a dark grayish-brown friable silt 
loam surface soil neutral in reaction. This silt loam continues to 
a depth of about 18 inches, where the color becomes lighter and slightly 
browner. The profile is weakly stratified. Many areas have a sur- 
face layer, up to a foot thick, that consists of brown very recent 
alluvium deposited since areas further upstream were placed in cul- 
tivation. A detailed description of a representative profile is given 
in the section, Some Representative Soils and Their Relationships. 

The areas of this soil are on flood plains 100 to 500 feet wide, 
through which the river meanders. Much of the soil near the channel 
is cut into small and irregular patches. "These strips and patches are 
not suited to cropping under the extensive type of agriculture that 

revails, 
Р The natural vegetation is mainly grama and buffalo grasses, and 
trees along the stream channel. Approximately 44 percent of this 
soil is in crops, 46 percent in pasture, and 5 percent in woods. The 
cultivated areas are cropped mainly to wheat and oats. So far as is 
now known, this soil has и the same “р adaptations, man- 
agement requirements, and productivity as Port silt loam. 
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Gowen silty clay loam, 0 to 1 percent slopes (Gs).—This very 
fertile alluvial soil is dark, well-drained, moderately fine textured, and 
easily worked. It lies in the narrow bottoms of small stream valleys 
that drain the dark soils in the northwestern part of the county. 
Almost all of it is near Billings. 

The surface soil, a grayish-brown, friable, granular silty clay loam 
about neutral in reaction, extends without visible one to a depth 
of about 18 inches. Below this the soil material is slightly less dark 
and often weakly stratified, but otherwise much like the surface soil. 

This soil is moderately permeable and has a high water-holding 
capacity. The flood plains in which it lies are almost level, but me- 
andering stream channels cut the areas into small plots hardly large 
enous for any crops except vegetables. The soil is therefore used 
mainly for pasture. The natural vegetation is mainly buffalo and 

Tama grasses. About 29 percent is cultivated; wheat and oats are 
the main crops. The soil would be satisfactory for general crops 
and alfalfa if it occurred in areas of a size suitable for their production. 


Kay silty clay loam, 0 to 1 percent slopes (Ks) .—This is a dark, 
deep, very fertile but imperfectly drained soil. It is darker and more 
slowly drained than the associated Port soils, but nevertheless drain- 
age is good enough to permit high yields. 

To depths of 10 to 18 inches the surface soil is dark grayish-brown 
or very dark-brown friable silty clay loam. Below this is a dark- 
brown clay loam, often very faintly mottled with other colors, The 
clay loam gradually becomes finer textured and more reddish with 
depth. The lower subsoil, below 30 inches, is reddish-brown slowly 
permeable clay, locally stratified with silt. 

The texture of the subsoil varies. The upper subsoil, between depths 
of 10 and 30 inches, is silty clay loam in some places and ү in others. 
The areas of silty clay loam subsoil are generally slightly better 
drained. The soil is neutral to mildly alkaline; the surface soil is 
noncalcareous and the deep subsoil is calcareous. 

This soil lies on level low benches along the Salt Fork of the 
Arkansas River and along Black Bear and Red Rock Creeks. Runoff 
is very slow. The lower subsoil is slowly permeable clay, so internal 
drainage is slow. During wet seasons drainage is not adequate for 
best growth of crops. There is no erosion hazard; in fact, ditching 
to remove excess water may benefit yields in some areas. 

Approximately 80 percent of the soil is in cultivation; nearly all 
the rest is in native pasture. Of the cultivated land, about 5 percent 
is терро to corn, 65 percent to wheat, 15 percent to oats, 5 percent 
to sorghums, and 10 percent to alfalfa. The soil is very productive 
and will probably continue to be for a long time. 

Inereased yields probably could be had by use of crop rotations 
that include a legume. Yields of many crops, and especially of 
alfalfa, probably could be increased by ditching to remove excess 
water, Good yields are obtained without fertilization, but use of 
phosphorus might increase yields, especially of alfalfa. 


Kirkland silt loam, 0 to 2 percent slopes (Ke) .— This soil, locally 
called hardland or wheatland, is the most extensive in Noble County. 
It covers about 15 percent of the county. The broad nearly level 
areas are on the upland in the northwest. Smaller areas are widely 
distributed in other sections. 
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The surface soil, a brown to grayish-brown friable silt loam, aver- 
ages about 10 inches deep but ranges from 7 to 14 inches deep. It is 
underlain by a dark-brown or brown, compact, very slowly permeable 
claypan. With depth, the soil gradually becomes less dark and less 
acid. At about 2 feet it grades into reddish-brown calcareous clay 
which, in turn, grades at 4 to 6 feet into red calcareous shaly clay. 
A more detailed description of a representative profile appears in the 
section, Some Representative Soils and Their Relationships. 

The soil is fairly үш to roots, especially roots of small grains 
and native grasses, but is slowly permeable to water. Air appears to 
penetrate somewhat rapidly, largely through cracks that form as a 
result of drying and shrinkage. 

"The soil absorbs much water and holds it for a long time during win- 
ter. Water penetrates the subsoil slowly, but the nearly level topog- 
raphy favors retention of much of the rainfall. Surface and subsoil 
drainage are slow, but adequate for the growth of general crops. А 
few small depressions, sometimes called buffalo wallows, occur in vir- 
gin areas. Тһе natural vegetation is a mixture of tall and short 
grasses, mainly bluestems, gramas, and buffalograss. 

This soil occurs in association with other Kirkland soils and with 
Tabler and Renfrow soils, mainly in the northwestern part of the 
county. The soil is between Tabler and Renfrow soils in drainage 
and development. It usually occurs in areas between those soils. 

About 74 percent of this soil is eropped; most of the rest is used for 
native pasture or meadow. Of the cultivated land, about 70 percent 
is cropped to wheat, 20 percent to oats, and 5 percent to sorghum. 
The rest is in miscellaneous crops such as millet, cotton, Sudangrass, 
and barley. 

This soil is well suited to small grains, but during the hot summers 
is somewhat droughty for good pou of alfalfa or corn. Probably 
this soil can be cultivated to small grains for many years and will give 
moderate yields without fertilization other than with phosphorus, and 
possibly a little nitrogen. 

Ordinarily, small grains are grown year after year. Yields no 
doubt could be increased by rotating cowpeas, sweetclover, or Austrian 
winter peas with the small grains and by adding lime and hosphorus. 
Special methods of retarding runoff and erosion are generally not used. 
Small grains cover the ground for all but about 3 or 4 months of the 
year and thereby protect it from erosion. A few farmers have built 
terraces on some of the more sloping areas. Terraces, once built, must 
be maintained. 


Kirkland silt loam, 2 to 4 percent slopes (Kc).—This soil differs 
from Kirkland silt loam, 0 to 2 percent slopes, only in degree of slopes 
and greater tendency to erode. 

Most of this soil is in the northwestern part of the county. Runoff 
israpid. Internal drainage is very slow and never adequate for good 
growth of common field crops. 

Because of this very slow permeability of the subsoil, and the gently 
sloping surface, some special way is needed to hold water on the soil 
until it is absorbed. Contour furrows, terracing, and crop-residue 
management help to do this. : . 

About 60 percent of this soil is cultivated ; most of the rest is native 
pasture or meadow. Of the cultivated land, about 70 percent is 
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cropped to wheat, and 20 percent to oats. The rest is in a variety of 
crops, including barley, sorghums, and cotton. 


Kirkland silt loam, eroded, 2 to 4 percent slopes (Kp) .—This soil 
covers those areas of Kirkland silt loam that have been modified by 
erosion to such an extent that only about 4 to 8 inches of surface soil 
remain. Hills or shallow gullies scar the areas, and there are some 
gullies more than a foot deep. 

About 65 percent of this soil is cultivated, most of it to wheat. 
Yields will continue to decrease unless steps are taken to reduce loss 
of soil. In general, good treatment can still restore the soil produc- 
tivity to a fair level. 

Use of crop rotations that include a legume, practice of contour 
cultivation, and stripcropping so as to keep close-growing vegetation 
on the soil at least half of the time are of value. Terracing is needed to 
divert runoff from adjacent lands and to break the flow on long slopes. 
Addition of phosphorus and lime will increase the chances of suc- 
cess with sweetclover. 

The areas indicated on the soil map as Kirkland silt loam, eroded, 
2 to 4 percent slopes, include many scattered small bodies, totali 
about 3,000 acres, which are so severely eroded that subsoil is expose 
or the remaining silt loam surface soil is less than 3 inches deep. 
These are so severely damaged that reclamation for cropping is not 
economical and, in fact, hardly possible even at great cost. Wherever 
possible these areas should be retired to permanent grass. Buffalo- 
grass, Kon and bluestems are the more commonly used for reseed- 
in stablishing a good plant cover is difficult and generally re- 
dins application of barnyard manure or of phosphorus and nitrogen 

ertilizer. 


Lela clay, 0 to 1 percent slopes (Ka).—This very dark, poorly 
drained but naturally fertile soil occurs on low level benches or flats 
above ordinary overflow along some of the smaller streams. 

The surface soil is fine-textured but crumbly clay, very dark gray 
when dry but black when moist. Similar material continues to a 
depth of about 20 inches, where the color gradually changes to brown 
or reddish brown and the material becomes less granular and more 
nearly massive. The soil ranges from neutral to mildly alkaline in 
the surface layer. Below depths of 3 to 4 feet the material is cal- 
careous, 

This soil is only slowly permeable to water, and roots and air have 
some difficulty reaching the lower subsoil layer. The original vegeta- 
tion was tall prairie grasses. About 88 percent of the area of this soil 
is cultivated, mainly to small grains. Some 7 percent is in pasture; a 
few small areas are idle. 

Ditching to improve surface drainage and plowing under of green- 
manure crops or applying barnyard manure to improve fertility and 
чыз ан ате the soil management most needed. Erosion is not а 
problem. 


Lucien stony loam, 3 to 10 percent slopes (La).—This nonarable 
shallow stony soil occurs on upland prairie underlain by noncalcareous 
interbedded soft sandstones and shales. 

The soil is brown or dark-brown noncalcareous friable loam con- 
taining fragments of the underlying sandstone. The depth over sand- 
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stone and sandy shale bedrock is usually from 3 to 10 inches; the color 
is usually reddish. Locally, the sandstone outcrops as ledges a few 
feet wide. 

The soil is well drained and has gently rolling to rolling slopes. It 
is so stony that cultivation or mowing of pastures is not feasible except 
with hand tools. The water-holding capacity is so low that any cro 
would be likely to suffer from drought. The natural vegetation is 
mainly bluestem and grama. 

This soil lies mainly in the southeast, where it is associated with 
Chickasha soils. The areas are generally long and narrow, as they 
follow ridges or escarpments, locally called breaks. Practically all 
this soil is in native pasture; none is suitable for crops. 


Lucien very fine sandy loam, 3 to 5 percent slopes (Ls) .—This 
rather shallow, moderately sandy, gently sloping grassland soil is 
underlain by reddish sandstones. It is associated with Chickasha, 
Renfrow, and Vernon soils on the upland in the southern part of the 
county. Although under unusual conditions use of this soil for crops 
is advisable, it is best used for permanent pasture or meadow. 

The surface soil is 6 to 10 inches of reddish-brown, very friable, 
slightly to medium acid, very fine sandy loam or loam. The red or 
reddish-brown subsoil is friable but somewhat finer textured than the 
surface soil. It ranges from a loam to clay loam. The depth of sur- 
face soil and subsoil over the underlying substratum of red soft cal- 
careous sandstone and shale varies from 15 to 80 inches. The section 
on some representative soils and their relationships carries a detailed 
description of a typical profile. 

About 70 percent of the area of this soil is in native pasture or 
meadow. The natural vegetation is mainly of bluestem grasses; blue 
and sideoats gramas are prominent in pastures. Some 26 percent of 
the soil is planted mostly to wheat and oats, and a smaller area is in 
cotton and sorghums. 

Addition of phosphorus greatly increases the yields of field crops 
and may well prove profitable on native pastures and meadows. All 
cultivated land not retired to permanent grass needs contour cultiva- 
tion and careful management to lessen erosion. 


Lucien very fine sandy loam, 5 to 10 percent slopes (Lc).—This 
soil is the same as Lucien very fine sandy loam, 3 to 5 percent slopes, 
except that it is more sloping. The proper use of this soil is perma- 
nent pasture or meadow. It is limited to that use by its combination 
of shallow cepi, comparatively low fertility, and slopes that make 
erosion control on Ai areas difficult and expensive. 

About 83 percent of the area is in native pasture or meadow, which 
pans about the same average yields as meadow on Lucien very 

ne sandy loam, 3 to 5 percent slopes. Only about 12 percent is 
cultivated, and on most of this the sod has been broken so recently 
that erosion has not had time to take effect. 


Lucien very fine sandy loam, eroded, 5 to 8 percent slopes 
(Lo).—This soil differs from Lucien very fine sandy loam, 3 to 5 
percent slopes, only in being eroded to such degree that the surface 
soil is now only 2 to 6 inches deep, or about one-fourth to three-fourths 
of the original thickness. 
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As indicated on the map this unit includes many small areas, total- 
ing some 1,000 acres, that are severely eroded and have less than 2 
inches of the original surface soil. 

About 40 percent of this soil is cultivated; the rest was in culti- 
vation but is now in grass or is idle. 

Yields are roughly two-thirds of those obtained in the less sloping 
and less eroded areas mapped as Lucien very fine sandy loam, 3 to 5 
percent slopes. Good management requires the return of all of this 
soil to permanent grass as rapidly as possible. 


Miller clay, 0 to 1 percent slopes (Ma).—This slowly drained, 
very fertile, deep, fine-textured alluvial soil occurs in a few places 
on the flood plain of Black Bear Creek. Reddish-brown granular 
crumbly clay extends from the surface to a depth of several feet. 
The soil becomes red instead of reddish brown at depths below 15 
to 20 inches. 'The surface soil ranges from neutral to mildly alka- 
line; the subsoil is alkaline. 

This soil, though very extensive in some other parts of Oklahoma, 
totals only 800 acres in Noble County. About 68 percent of it is 
cultivated, mainly to wheat and oats. 


Miller silty clay loam, 0 to 1 percent slopes (Ms).—This deep, 
fertile, slowly drained, alluvial soil is similar to Miller clay but has 
a surface soil of silty clay loam. Though extensive in other parts of 
Oklahoma, in Noble County this soil totals only a few hundred acres 
and is confined largely to narrow level stream bottoms The natural 
vegetation is flood-plain forest. 

The surface soil, a reddish-brown friable silty clay loam, grades 
into reddish-brown or red clay at depths of 15 to 20 inches. The sur- 
face soil and subsoil are neutral to alkaline but generally noncal- 
careous. In some places the subsoil is stratified with layers of brown 
or dark-brown clay or clay loam. 

Nearly half of this soil 1s used for pasture because the areas are 
small and cut by meandering stream channels. Where cultivated, 
it is very productive of corn, oats, wheat, and alfalfa. 


Norge silt loam, 1 to 5 percent slopes (Ns).—In many respects 
this deep moderately fertile permeable soil is similar to Vanoss silt 
loam, with which it is commonly associated ; however, it is somewhat 
more sloping, more rapidly drained, more susceptible to erosion, and 
redder, especially in the subsoil. 

This gently sloping soil is moderately permeable to roots, air, and 
water, has good water-holding capacity, and is rapidly drained. It 
occurs on gently sloping prairies, almost entirely in the northern half 
of the county. Most of the larger areas are in the northwestern part, 
between Perry and Billings. Many of the areas are the narrow gently 
sloping margins of terraces occupied by Vanoss silt loam; and most of 
them have some gravel in the deeper substrata. A greater total acre- 
age, however, occurs on broad gentle rises, and on many of these the 
substrata are silty. 

The surface soil is brown friable silt loam or loam, generally about 
12 inches deep but ranging from 8 to 15. Below this is the reddish- 
brown friable permeable clay loam upper subsoil. At 25 or 30 inches 
the upper subsoil generally gives way to firm, blocky, reddish-brown 
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to yellowish-red silty or sandy clay. Friable substrata of yellowish- 
red or red silts or stratified old alluvium are reached 315 to 514 feet 
below the surface. Except in areas that have been limed, the soil 
material is medium acid to a depth of about 2 feet. With additional 
depti the acidity gradually decreases, and the layers below 3 feet are 
mildly alkaline but generally noncalcareous, 

About 62 percent of this soil is in cultivation. Wheat is planted on 
some three-fifths of this acreage. Oats, corn, sorghums, and cotton are 
the only other crops planted on as much as 5 percent of the cropland. 
A few small areas are in alfalfa, which produces well in fields that 
have received enough lime and phosphorus. 

Though somewhat sloping, this soil has excellent physical charac- 
teristics. Yields now obtained are considerably below the yields the 
soil could produce. Use of a crop rotation that includes a legume 
such as alfalfa or sweetclover, phosphate fertilization, and necessar 
liming for alfalfa and sweetclover would greatly improve yields of all 
crops and might double the average yields of corn. 

ome erosion has occurred on all of this soil that is in cultivation, 
but in no field has it reduced the average thickness of surface soil to 
less than about 8 inches—some three-fourths of the original thickness. 
The soil, however, is susceptible to erosion, especially in those areas 
where the slope exceeds 3 percent. (pl. 2). Contour cultivation of 
intertilled crops, stripcropping, and other measures of erosion control 
should be used in cultivated areas. 


Norge silt loam, eroded, 1 to 5 percent slopes (Nc).—This soil 
covers areas that were originally Norge silt loam, 1 to 5 percent slopes, 
but have been so much altered by erosion that less than A riches of the 
silt loam surface soil remains. Included are severely eroded spots 
where the subsoil is exposed or less than 3 inches of silt loam remains. 
Few or none of these severely eroded areas exceed 3 acres, and in aggre- 
gate they total no more than 200 acres, or 10 percent, of the soil. 

This soil, though made less useful by erosion, is still suitable for 
cultivation. It needs improved management to avoid the otherwise 
inevitable destruction of its value as cropland. All of the soil has 
been cultivated, mainly to wheat, but some 35 percent has been retired 
to permanent grass or is now idle. This soil has much the same crop 
adaptations as Norge silt loam, 1 to 5 percent slopes. The yields are 
at least one-fourth lower, partly because of the loss of surface soil, a 
loss that cannot be wholly overcome. 


Norge silt loam, 5 to 8 percent slopes (Np).—This soil is like 
Norge silt loam, 1 to 5 percent slopes, except it has slightly thinner 
layers and is so sloping and susceptible to erosion under cultivation 
that it is hardly suitable for crops. The slope is such that use of this 
soil for permanent grassland is generally more profitable than use 
for cropland under adequate protection from erosion. About 69 per- 
cent of the area is in native pasture or meadow—its proper use. The 
areas in crops have been so recently placed in cultivation that little 
erosion has occurred. 


Norge silt loam, eroded, 5 to 8 percent slopes (Ne).—In this unit 
are parts of Norge silt loam too sloping and eroded for use as crop- 
land. The surface soil averages less than 7 inches thick. At one 
time or another all of the soil has been cultivated, but approximately 
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one-third is now idle or in permanent grass. About 60 percent is cul- 
tivated, but yields probably average less than two-thirds of those pro- 
duced on Norge silt loam, 1 to 5 percent slopes. 'This soil should be 
used for pasture. 


Oil-waste land (O4).—Oil-waste land consists of areas destroyed 
for agricultural purposes by oil, salt water, and other waste from 
oil wells and пан operations. Although many areas have minor 
patches not strongly affected by such wastes, the land as a whole is 
so affected by oil or salt as to be barren or nearly so. "The areas occur 
in the several oil fields of the county, mainly near Three Sands, Lucien, 
and south of Billings. The individual areas generally are smaller 


than 20 acres each. 


Owens clay, 5 to 10 percent slopes (On).—This soil consists of a 
shallow layer of grayish-brown crumbly clay over gray and yellow 
calcareous shales. It covers areas of sloping prairie that are pro- 
ductive as permanent grassland but unsuitable for crops. In many 
respects this soil is like Vernon clay loam, from which it differs mainly 
in color and in being somewhat more limy, crumbly, and granular. 

This soil is rapidly drained sloping prairie; side scattered small 
areas are in the northern part of the county. The dominant slope is 
between 5 and 10 percent, but а few minor areas—less than one-tenth 
of the total acreage—have gradients of 3 to 6 percent. The principal 
native grasses are little bluestem, buffalograss, and blue grama. 

Areas of native grassland have a surface soil of grayish brown or 
dark grayish brown strongly granular calcareous clay or heavy clay 
loam. Below depths of 4 to 8 inches the color lightens and the mate- 
rial grades through a transition of light yellowish-brown or light 
brownish-gray strongly granular clay. At depths of 10 to 25 inches 
begins raw, partly weathered, caleareous, grayish and yellowish shales. 
Most areas that have been cultivated have lost much or all of the 
darkened surface soil. 

Owing to the strongly granular structure, the soil is permeable and 
absorbs water rapidly when dry; however, it is shallow over nearly 
impervious substrata. The soil has limited storage capacity for mois- 
ture and is comparatively droughty. Few roots penetrate to depths 
greater than 15 to 25 inches. 

About 60 percent of Owens clay is native pasture, the use to which 
it is best suited. The rest is in crops or idle. Native pasture on this 
soil affords nutritious grazing at a rate of about 7 acres for a cow 
peaches the 9-month grazing period. Supplemental feeding is not 
needed at this rate of grazing. The minor areas in cultivation are 
relatively droughty, unproductive, and susceptible to rapid erosion. 


Port silt loam, 0 to 1 percent slopes (ЛА) -—TIhis deep, fertile, 

well-drained, easily worked bottom-land soil is highly productive and 

well suited to almost every crop that will thrive in Noble County. It 

occurs extensively in the higher, rarely overflowed, parts of flood 

plaine. especially in those parts along Red Rock and Black Bear 
reeks. 

The surface soil is reddish-brown or brown (dark brown when 
moist) friable very granular silt loam or loam. Similar material con- 
tinues to a depth of about 15 inches, below which the color gradually 
becomes less dark. Below a depth of about 20 inches the subsoil mate- 
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rial is red or reddish-brown friable silt loam. This material is 
crumbly and permeable and like the surface soil in many respects, but 
less dark, lower in organic matter, and less granular. 

The soil is neutral to mildly alkaline but noncalcareous in the sur- 
face soil and either calcareous or noncalareous and mildly alkaline 
at the lower depths. It is relatively rich in organic matter and of 
very high inherent fertility. 

This soil consists of sediments deposited by floodwaters from the ad- 
jacent streams. In most places the sediments are only weakly strati- 
fied, and material of texture like that of the surface soil continues to 
6 feet or more; however, the extreme range in subsoil texture is from 
fine sandy loam to clay loam. 

Dark layers, which represent former surface soils that have been 
buried by later sediments, occur in many places and at various depths. 
In a small proportion of the area, the surface soil is very fine sandy 
loam or fine sandy loam. The fine sandy loam surface layer covers 
much in the bottom land along the Arkansas, and commonly there is a 
subsoil of light fine sandy loam. This inclusion of Port fine sandy 
loam is decidedly more sandy than this soil, and of lower natural 
fertility, so that fertilization is needed sooner for maximum yields. 
This inclusion is very responsive to management and has crop adap- 
tations, management requirements, and value for agriculture similar 
to Port silt loam, 0 to 1 percent slopes. 

The areas of Port silt loam are almost level and free from danger of 
erosion. In the bottoms of Red Rock and Black Bear Creeks, they 
constitute large areas of comparatively uniform soil. They area part 
of flood plains along the streams that have deeply entrenched channels, 
or are on second bottoms, or low terraces. All areas are subject to over- 
flow during extreme floods, but these are so rare and of such short 
duration that crop damage is very uncommon or almost negligible. 
"owns on this soil ais 5 to 50 years apart and seldom last longer than 
24 hours. 

Although good use of phosphorous and barnyard or green manures 
will sometimes increase yields enough for a good net profit, very good 
yields can be obtained without fertilization. pplication of agri- 
cultural lime is not advisable. 

About 85 percent of this soil is cultivated; the rest, in pasture or 
forest, is inaccessible or in inconveniently shaped small areas isolated 
from the cropland by property lines or stream channels. Of the crop- 
land, approximately 60 no is planted to wheat, 15 percent to oats, 
10 percent to alfalfa, and 5 percent each to corn, sorghums, and cotton. 
Yields are considerably below the maximum that could be obtained if 
the improved crop varieties and management practices now known 
were applied. 


Port silty clay loam, 0 to 1 percent slopes (Rs).—This soil is 
similar to Port silt loam but slightly finer textured, and darker be- 
cause both the surface soil and subsoil are silty clay loam. Сопѕе- 
quently, this soil is slightly stronger but has slightly slower drainage 
and requires more power for tillage. 

The surface soil is a dark-brown or dark reddish-brown friable very 
granular silty clay loam. It is noncaleareous and neutral or slightly 
alkaline. Below 10 inches the color gradually lightens with depth 
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At 15 to 20 inches is а reddish-brown or red friable subsoil material of 
about the same texture as the surface soil. 'The subsoil is weakly 
stratified by either sandier or heavier textured layers. In a few 
places the subsoil is underlain by silt loam or very fine sandy loam. 

The soil is very fertile, permeable, and adequately drained for ex- 
cellent yields. It has good water-holding capacity and is well suited 
to all crops common in Noble County. 1t is located on rarely over- 
flowed flood plains, second bottoms, or low terraces lying mostly along 
Black Bear and Red Rock Creeks. АП areas are subject to overflow 
during extreme floods, but floods are 5 to 50 years apart and last such 
a short time that damage to crops is negligible. 

Approximately 85 percent of this soil is cultivated, and only about 
7 percent is used for pasture. Of the cultivated land, about 70 per- 
cent is planted to wheat, 10 percent to oats, 5 percent to alfalfa, 
and 5 percent to corn. 

The soil is productive and probably will remain that way for a 
long time. Erosion is not a problem, and occasional overflows re- 
plenish the supply of nutrients. 


Renfrow silt loam, 2 to 4 percent slopes (Rc).—This is a dis- 
tinctly reddish, moderately fertile and acid soil. It is deeply devel- 
oped in gently sloping areas of upland prairie underlain by red 
calcareous shales. It is well suited to crops, especially small grains, 
but is susceptible to erosion when improperly managed. It is com- 
monly associated with Kirkland and Vernon soils. 

The soil has rapid surface drainage and slow permeability to water. 
The subsoil is a fine textured, slowly pervious, compact clay too 
droughty for best yields of corn and alfalfa. The subsoil is rarely 
or never saturated, and careful management is required to prevent in- 
jurious erosion of cropland. 

Excessive loss of surface soil by erosion is liable to occur when- 
ever the land is bare of vegetation. When winter wheat, barley, or 
rye are grown, the land is bare for only a short time and erosion is 
therefore less under these crops than under row crops. If row crops 
are grown, terracing, planting on the contour, and the use of contour 
strips help prevent erosion. Contour listing, ог the use of dammin, 
ne on the contour, also helps to reduce erosion when the lan 
is bare. 

Terraces are being used in an effort to reduce erosion. They are 
of value in diverting water from adjacent higher lands and in break- 
ing the flow on long slopes. Terraces alone, however, will not be 
effective in controlling erosion. They are more effective when used 
with contour farming, stripcropping, and crop-residue management. 

The surface soil of Renfrow silt loam, 2 to 4 percent slopes, is a 
dark-brown to reddish-brown friable acid silt loam, 8 to 14 inches 
deep. The subsoil is reddish-brown compact slowly permeable in- 
tractable clay. With additional depth the material becomes redder 
and changes to neutral or mildly laine in reaction. At depths of 
3 to 5 feet lie substrata of slightly weathered calcareous or alkaline 
red clay shale or of shale and subsidiary fine-grained sandstone. 

A large part of this soil, especially that in the northeastern part 
in association with Norge silt loam, has deep reddish silty and clayey 
substrata that contain some waterworn pebbles. In these areas, unless 
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it has been thinned by erosion, the surface soil is generally slightly 
thicker (15 to 21 inches) than 1n areas underlain by red shaly clays. 
The subsoil in these areas is only moderately compact. 

Slick spots—nearly barren small areas of unproductive intractable 
soil—are mapped by special symbols and are described separately in 
this report. They are common in many areas of Renfrow silt loam, 
2 to 4 percent slopes. | 

Nearly level areas and eroded areas of this soil are mapped sep- 
arately as Renfrow silt loam, 1 to 2 percent slopes, and Renfrow silt 
loam, eroded, 2 to 4 lo slopes. 

About 47 percent of this soil is cultivated, and most of the rest is 
used for pasture and hay. Of the cultivated land, about 65 percent 
is used for wheat, 10 percent for oats, 15 percent for sorghum, 3 

ercent for cotton, and 2 percent for other crops. About 5 percent 
1s idle. 

The areas that have a thick surface soil over deep reddish silty and 
clayey subsoil are slightly more productive than the more characteris- 
tic areas underlain by very compact, very slowly permeable clay. 
Summer crops are especially more productive, the yields averaging as 
much as 10 percent higher. 

Management practices that increase yields on Renfrow silt loam, 
2 to 4 percent slopes, are (1) use of crop rotations that include a 
legume such as cowpeas, mung beans, vetch, sweetclover, or al- 
falfa; (2) applications of phosphorus and barnyard manure either 
теа together; and (3) liming if sweetclover or alfalfa is 
grown. Heavy fertilization is not desirable on this soil, but light 
applications would improve yields. 


Renfrow silt loam, eroded, 2 to 4 percent slopes (Rp) —This 
unit consists of areas of Renfrow silt loam, 2 to 4 percent slopes, that 
have been so modified by erosion that less than 8 inches of surface 
soilremains. In about four-fifths of the area the surface soil averages 
only about 7 inches in thickness. The degree of erosion is moderate. 

the natural fertility has been greatly lessened and cannot be wholly 
restored by any practical means, but much of the land is still suitable 
for crops. In рш а fifth of the area, however, the remain- 
ing layer of silt loam is less than 4 inches deep. These severely eroded 
areas are unsuited to crops. All such areas now in crops, extensive 
enough or adjacent to permanent grasslands, should be put in perma- 
nent pasture or meadow. 

About 56 percent of this soil is in cultivation. The areas are widely 
distributed throughout the prairie uplands but are most prevalent 
in the western and southern parts. 

. Wheat, oats, and sorghums are the principal cultivated crops. Cro 
yields vary greatly with variations in depth of surface soil. Yields 
will generally continue to decline unless steps are taken to check ero- 
sion. Improved soil management can double or more than double 
the yields now obtained under common management. 

Farmers are building terraces in an effort to check erosion, and are 
using contour tillage along with the terraces. Terraces alone are 
probably of little use in controlling erosion; they should be used with 
contour tillage, crop rotation, contour stripcropping, and other soil- 
building practices. 


NOBLE COUNTY, OKLAHOMA 3l 


The soil can be brought back to fair productivity by controlling 
erosion and use of other good management practices, including use of 
а legume in the crop rotation, and application of phosphorus and any 
barnyard manure that may be available. The soil is acid and must be 
limed before either sweetclover or alfalfa will thrive. 

For effective erosion control on this soil the following are required: 
(1) use of the land for intertilled crops no more than one-third of the 
time; (2) contour cultivation of any intertilled crops; (3) terracin, 
or permanent sodding of places where water concentrates; and (4) 
retirement of severely eroded areas to permanent grass. Native 
grasses, such as buffalograss, gramas, and bluestems, are among the 
most suitable, but some recent introductions, such as African lovegrass. 
offer much promise. Some fertilization or addition of barnyar 
manure generally is desirable in establishing a stand on the thinner 
spots, 


Renfrow silt loam, 1 to 2 percent slopes (Re) .—This unit is like 
Renfrow silt loam, 2 to 4 percent slopes, in all respects except for 
having lesser and more even slopes. Susceptibility to erosion is 
slight. Much of this soil is the variety of Renfrow developed on 
mantle rock and having a subsoil of slowly permeable only moderately 
compact clay. The use, management requirements, crop adaptatio 

jelds, and agricultural capabilities of the soil are much like those o 
шо» silt loam, 2 to 4 percent slopes. Yields average slightly 
igher. 


Renfrow silty clay loam, 2 to 4 percent slopes (Rr).—This soil 
closely resembles Renfrow silt loam, 2 to 4 percent slopes, but differs 
in having a finer textured and generally somewhat more reddish and 
thinner surface soil. The surface soil is reddish-brown (dark reddish- 
brown when moist), friable, moderately granular, acid silty clay loam. 
It is 8 to 14 inches deep over the subsoil of reddish-brown or red 
fine-textured clay. The acidity decreases with depth, and the reaction 
becomes neutral at about 15 inches. The soil is calcareous at 2 to 3 
feet. The depth to the underlying substratum of red, calcareous, raw 
shaly clay is 21% to 4 feet. 

This soil occupies areas of upland prairie, mostly in the northeast. 
Accelerated erosion ranges from none to slight; 8 inches or more of 
silty clay loam surface soil remains in all areas. More eroded areas 
that formerly were this soil are indicated separately as Renfrow silty 
clay loam, eroded, 2 to 4 percent slopes. 

enfrow silty clay loam, 2 to 4 percent slopes, is moderately fertile. 
suited to crops, and when correctly managed, safe from erosion an 
productive of winter small grains, The compact slowly permeable 
subsoil makes it somewhat too droughty for good yields of such crops 
as alfalfa and corn. Although the topography is und even, much 
of the rainfall runs off because the subsoil is very slowly permeable. 
Erosion is moderately rapid on improperly used or managed cropland. 

For good management, row crops should be contour stripcropped 
and erosion-resisting crops should provide a cover for the soil more 
than half the year (pl.3, A). A few of the fields, possibly 10 percent, 
have been terraced. Terraces are effective only when used with con- 
tour cultivation, but to be successful they must be properly designed, 
have outlets well protected by permanent grass, and be carefully 
maintained. 
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About one-third of this soil is cultivated; most of the rest is in na- 
tive pasture or meadow. Of the cropland, about 80 percent is used 
for wheat, 10 percent for oats, and 5 percent for sorghums. Crop 
rotation and addition of fertilizer are not generally practiced. Use 
of rotations that include a legume and addition of phosphorus will 
materially increase crop yields. 


Renfrow silty clay loam, eroded, 2 to 4 percent slopes (Re).— 
This soil resembles Renfrow silty clay loam, 2 to 4 percent slopes, but 
erosion has reduced the thickness of the surface soil to Jess than 8 
inches, The depth of the present surface soil varies irregularly from 
place to place. It is less than 4 inches in only a small proportion, 
probably less than 5 percent, of the area. It averages about Finches 
throughout the unit. Shallow rills are common where water concen- 
trates on unterraced fields, and there are a few gullies. 

Erosion has lowered the natural fertility of this soil and it cannot 
be wholly restored by practical management (pl. 3, B). At the time 
of survey about 27 percent was in cultivation, mainly to wheat but 
partly to oats. Average yields vary widely from field to field, but 
overall, yields are two-thirds to one-half of those produced on Ren- 
frow silty clay loam, 2 to 4 percent slopes. Good management will 
control erosion on cropped areas of this soil and greatly increase, 

robably more than double, the yields. Nevertheless, it probably will 
e more profitable to retire many of the more erodible or eroded areas 
to permanent grass. 


Rough broken land, Norge soil material, 10+ percent slopes 
(Ru).—This unit is on rough, nonarable, upland prairie underlain by 
unconsolidated, neutral to calcareous, mostly friable and somewhat 
reddish loams, silts, and clays. These materials are covered by de- 
posits of old alluvium or eolian material. The topography is rolling 
to very steep, with slopes of 10 to 100 percent. The unit consists of 
escarpments, deep gullies, and natural drainageways. It occurs 
mainly in the northeast, on the dissected margin of high old stream 
terraces near the Arkansas River. The natural vegetation is largely 
tall prairie grasses, especially little bluestem, and a few scattered trees. 
This land is of value only for the sparse. grazing and the trees it 
supports. 


Rough broken land, Vernon soil material, 10+ percent slopes 
(Rx).—This rough nonarable land type is underlain mostly by red, 
calcareous (or alkaline), nearly impervious shales and clays (red 
beds). For the most part it is a mixture of strongly sloping areas of 
Vernon clay loam and raw outcrops of red shaly clays. Some areas in 
the south, however, have developed on interbedded red shales and 
fine-grained sandstones, and these are partly of Lucien and partly of 
Vernon soils. Some other areas located mainly in the northeast have 
developed on interbedded red and olive-gray calcareous shales, and 
these are partly of Vernon and partly of Owens soils. 

The only use of this land is permanent pasture. It is moderately 
sloping to steep; the gradients are mostly Гаа 10 and 30 percent 
but range up to 50. As a whole, the areas have a 25 to 50 percent 
cover of grasses, mainly little bluestem, gramas, and buffalograss. 


Rough stony land, Darnell soil material, 10+ percent slopes 
(Rr.).—This steep to moderately sloping nonarable land is forested 


Hairy veteh protects Canadian fine sandy loam, 0 to 3 percent slopes, 
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Wheat drilled in straight rows, up and down hill, on Norge silt loam: mismanagement of this kind leads to erosion and 
poor yields. 
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а, Good Bermudagrass waterway for disposal of terrace water on Renfrow 
silty clay loam, 2 to + percent slopes, 

В, Branched gully, completely healed by Bermudagrass, on. Renfrow silty elay 
loam, eroded, 2 to 4 percent slopes. 


Madrid sweetclover on Renfrow silt lonın. The next year this field yielded 35 bushels an acre, ах compared to 17 bushels 
on the adjoining field where no clover was grown. 
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Severe erosion of an unterraced 


field east of Morrison after à henvy rain. 
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Terracing. contour farming. and stripcropping on Kirkland silt loam, 2 to 4 percent slopes : 
middle distance, and row crop in background. 


alfalfa in 


foreground, oats in 
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Wheat on right followed vetch and that on left followed oats. 


The wheat on the right made 7 bushels more per acre. 
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Soil Survey of Noble County, Okla. PLATE 8 
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Good zrass means good cattle. 

A, Excellent range consisting of little bluestem, big bluestem, Indiangrass, and 
some switchgrass 

В, Jersey cows grazing Sudangrass on Yahola silt loam. 
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with scrub oak and underlain by somewhat reddish noncalcareous 
sandstones. The areas are mostly in the central-south part of the 
county, where they are associated mainly with Stephenville, Darnell, 
and Chickasha soils. 

In most places the soil material is of brown or light reddish-brown 
acid to neutral very fine sandy loam, less than 10 inches deep over 
sandstone bedrock. Sandstone outcrops cover 5 to 10 percent of the 
surface. There are local pockets of medium-deep to deep soils that 
generally cover less than half an acre. The soil is used as woodland 
pasture and as a source of firewood. The grazing is scant and of low 
nutritive value. 


Slick spots.—Within areas of many of the soils of the county—most 
commonly in the Calumet, Kirkland, Tabler and Renfrow soils— 
there are small barren or nearly barren patches of intractable and 
infertile soil commonly known as slick spots. These nearly barren 
spots, generally 10 to 50 feet in diameter, could not be drawn to scale 
on the pap accompanying this report. Instead they are indicated by 
symbol. In each place where the symbol appears on the map there is 
one or more slick spots. The maximum area represented by one sym- 
bol is one-half acre; however, most of the Babes represent individual 
slick spots of only about one-fiftieth of an acre. 

These nearly barren spots, where uneroded, have a thin surfnce soil 
of light-gray crusty loam or silt loam, which is about 5 inches thick 
and rests abruptly on nearly impervious subsoil of dark-brown or 
variously mottled gummy intractable clay. Areas that have dried 
without disturbance after rains have an inch or half an inch of surface 
crust consisting of puddled, nearly white, silt and very fine sand from 
which the dark organic matter has disappeared. The upper side of 
this crust has a distinctive glazed, or slick, appearance, which gives 
rise to the name, slick spots. The crust is amorphous in its upper 
half but the lower half is almost entirely filled with roundish air 
pockets. The subsoil is extremely hard when dry, and when exca- 
vated, generally breaks out as clods. The clods are of indeterminate 
size and shape but tend to be ill-defined columns. The subsoil con- 
tinues extremely compact and intractable to more than 3 feet. At 
depths of 4 to 10 feet are more friable or raw substrata of various 
character; red calcareous shale in the areas associated with Renfrow 
and Vernon soils, and loamy or clayey old alluvium in areas associated 
with Calumet soils. 

The surface soil and upper subsoil are noncalcareous and mostly 
medium acid, though locally alkaline. Below depths of 2 to 3 feet 
the subsoil generally is limy and contains white concretions of impure 
lime, and frequently some black crystalline pellets or masses, believed 
to be largely an oxide of iron. 

Slick spots are worthless for agriculture and they lower the value of 
adjoining good soils. They are erosion hazards, places where gullies 
will start and terraces will break. 

Slick spots result from former accumulations of salts, which when 
removed by rainfall, left the soil impervious and intractable. The use 
of gypsum (calcium sulfate) with heavy applications of barnyard 
manure or other organic residues will improve the slick spots con- 
siderably, but no generally feasible and wholly satisfactory method 
of reclamation is known. 
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The total number of slick spots in the county is approximately 
6,000; the aggregate area is approximately 120 acres. 


Sogn stony clay loam, 5 to 30 percent slopes (Sa).—This stony 
nonarable grassland soil is very shallow over limestone and is almost 
entirely in native pasture, its proper and only agricultural use. The 
areas, mostly narrow bands that follow the outcrops of thin beds of 
limestone, are largely confined to the northeast. The topography 
ranges from moderately sloping to steep. 

The soil is a dark grayish-brown or derl brown; friable and granu- 
lar, calcareous or alkaline clay loam that contains many fragments of 

artly weathered limestone. It is mostly 4 to 12 inches cpm over 

imestone bedrock. Many areas have a few bare outcrops of limestone. 

The vegetation is a thin to moderate cover of grasses, plus trees 
and shrubs. Buffalograss and the gramas, now dominant, provide 
nourishing grazing. The original cover was mainly little bluestem. 


Summit silty clay loam, 1 to 3 percent slopes (Ss) —This deep, 
crumbly, rather fine-textured soil is one of the darkest on the upland, 
It has developed under grass in materials weathered from olive or 
gray limy shales. It has more granular and more permeable subsoil 
than the Kirkland soils. 

The surface soil is dark-gray or dark grayish-brown very granular 
and crumbly fine-textured silty clay loam of neutral to mildly alka- 
line reaction. Similar material continues to a depth of 12 to 15 inches, 
where the color begins to lighten. There is then a grading to gray 
or grayish-brown fine-textured but somewhat granular and. crumbly 
clay. The depth to the underlying substratum of olive-gray or pale- 
yellow иода М calcareous raw clay or shale ranges from 3 to 5 feet. 

Because of the granular nature of this soil, it is moderately permea- 
ble to water, air, and roots despite its fine texture. It has а good con- 
tent of organic matter and a high water-holding capacity. Crops 
withstand dry weather fairly well. The soil is on a gently sloping 
but freely drained upland prairie; slopes range from 1 to 5 percent 
but are mostly less than 3 percent. The areas are almost all confined 
to the northern half of the county. 

Approximately 50 percent of this soiliscultivated. "Wheat occupies 
about 65 percent of the cropland; oats, about 20 percent; and sor- 
ghums, about 10 percent. The soil is fertile, moderately resistant to 
drought, and has good tilth, but it is susceptible to erosion when im- 
properly managed or misused. Considerable improvement in yields 
can be obtained by good soil management, such as use of crop rotation, 
planting of improved crop varieties, and applying phosphorus. 


Tabler silt loam, 0 to 1 percent slopes (Ts).—This dark, fertile 
but slowly drained soil is extensive on upland flats in the north western 
quarter. It is quite productive of small grains and well suited to 
crops, but has a claypan that makes it somewhat too droughty for best 
yields of corn and alfalfa. 

This soil has a high water-holding capacity, but the subsoil is rarely 
saturated because of its slow permeability. Roots of small grains and 
native grasses have no difficulty penetrating the subsoil but do not 
reach so deep as in more permeable soils. The areas are so nearly 
level that there is no erosion hazard except in some marginal places 
adjacent to drainageways or slopes. The slope is always less than 1 
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percent und generally less than 0.5 percent; surface drainage is very 
slow but generally adequate for common field crops. 

The surface soll is a dark grayish-brown, friable and moderntely 
granular silt loam, 11 to 17 inches deep over a claypan subsoil. The 
claypan subsoil is very compact heavy clay, noncalcareous and nearly 
black or very dark gray to a depth of about 25 inches, and gray or 
grayish brown below that depth. The soil is deep to the comparatively 
raw parent material, which generally is reddish calcareous clay. The 
organic-matter content is only moderate. Judging from analysis of 
similar soils in Garfield and Grant Counties, Ok 2., organic matter 
is less in the dark claypan than in the lighter colored surface layers. 
A more detailed description of a representative profile appears in 
the section, Some Representative Soils and Their Relationships. 

The natural vegetation is mainly buffalograss, grama, and bluestem. 
The buflalograss predominates in pastures. Tabler silt loam is asso- 
ciated with the Kirkland silt loams but occupies more nearly level 
areas. About 85 percent is in cultivation; most of the rest is native 
pasture and meadow. About 75 percent of the cropland is used for 
wheat, 10 percent for oats, and 10 percent for sorghums. The rest is 
in miscellaneous crops or left fallow. 

The soil is suited mainly to wheat, oats, rye, barley, and flax. Ex- 
cept for oats and flax, these crops are fall-sown. Erosion, as a rule, 
is of minor importance on this soil, so fertility is fairly stable. Meth- 
ods of retarding runoff are not generally necessary, because water 
stands on the surface during wet weather. 

Neither systematic rotation of crops nor fertilization is generally 
practiced. eat is commonly grown year after year, or interrupted 
occasionally by a crop of oats. Much improvement in yields can be 
obtained by excellent management, including use of phosphorus, use 
of improved crop varieties, and practice of good tillage and plantin 
methods. Except where already limed, the soil is somewhat acid. 
Liming is advisable for alfalfa or sweetclover. 


Tabler silt loam, eroded, 1 to 3 percent slopes (Ta) .—In this unit 
are areas of Tabler silt loam so much altered by erosion that the 
remaining surface soil is less than 11 inches thick. These gently 
sloping eroded areas are for the most part marginal to small drainage- 
ways. The remaining surface soil ranges from 4 to 11 inches in thick- 
ness and averages about 8 inches; shallow rills are common where 
water concentrates. 

The moderate erosion of this soi] has greatly reduced its natural 
fertility, but not enough to make the soil unsuited to crops. Often 
farmers in need of pasture have patches of this soil tied in with better 
soils. It is, therefore, simpler and more profitable to retire this soil 
to pasture than to take the necessary steps for erosion control if it is 
retained as cropland. 

About 70 percent of this soil is in cultivation. Most of the cropland 
is planted to wheat, and a much lesser acreage is in oats. Control of 
erosion on cropland is generally rather difficult because the areas are 
normally crossed by runoff drainageways. 


Vanoss silt loam, 0 to 1 percent slopes (Na).—This is a deep, 
moderately dark, relatively fertile. easily worked, well-drained grass- 
land soil of nearly level relief. With proper management it is highly 
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roductive and well suited to all the field crops common in the county. 

ecause it has a friable permeable subsoil, it is less droughty and 
better for corn and alfalfa than the claypan Kirkland and Tabler 
soils. Vanoss silt loam is one of the most desirable and highly valued 
soils of Noble County. This soil occurs mainly in high upland flats 
along Black Bear and Red Rock Creeks; some of the larger areas 
are about 5 miles west of Perry. 'The very gently sloping surface 
(about 0.5 to 1 percent) affords good surface drainage without mate- 
rial danger of erosion of cropland. 

Associated soils are mainly the Norge, which is more sloping and 
redder, and the Kirkland and Tabler, which have claypans and gen- 
erally are somewhat less sloping. 

The Vanoss surface soil is a brown or grayish-brown, granular, fri- 
able silt loam, 12 to 20 inches deep and moderately acid except in areas 
that have been limed. To a depth of 30 inches or more the subsoil is 
brown, granular, friable, permeable silty clay loam. Below 3 feet in 
most areas is a layer of brown or reddish-brown compact very slowly 

ermeable clay which becomes redder and less fine textured with depth. 

his compact but permeable clay grades into reddish friable silty clay 
loam 5 to 7 feet below the surface. А detailed description of a typical 

rofile appears in the section, Some Representative Soils and Their 
оао Вов 

About 87 percent of the soil is cultivated, mainly to wheat and 
oats but partly to alfalfa, corn, sorghums, and various minor crops. 
The original vegetation was tall prairie grasses, mainly bluestems. 

Although this soil responds very well to phosphorus, it normally 
is not applied. Alfalfa and sweetclover produce fair yields when 
the soil is limed, and very good yields when the soil receives both lime 
and phosphorus. 


Vernon clay loam, 4 to 10 percent slopes (VA).—This is a shallow, 
reddish, moderately fine textured soil. It occupies rapidly drained 
sloping upland prairie underlain by clayey red beds. It is associated 
mainly with Renfrow and Kirkland soils. The vegetation is grasses, 
mainly buffalograss, grama, and little bluestem. Though physically 
tillable and of moderate fertility, this soil is poorly suited to crops be- 
cause of its shallow depth, sloping relief, and susceptibility to erosion. 

The surface soil is mostly a clay loam, but ranges to clay or silt 
loam in local areas. It is reddish-brown, calcareous or alkaline, 
moderately granular and crumbly clay loam ranging from 4 to 8 
inches deep. Below this is a slightly finer textured subsoil of red cal- 
careous or alkaline clay. The depth to the substratum of raw, red 
clay or shale varies from 10 to 20 inches. 

The soil is slowly permeable to water, although air and roots have 
no difficulty penetrating the upper horizons. 'The shale substratum 
is very slowly permeable and, ns a rule, is not penetrated by roots. 
The shallow profile has a low water-holding capacity. 

Most of the cultivated arens become eroded after being cropped 
for two or three seasons. About 27 percent of this soil is cultivated, 
mostly to wheat and oats. Control of erosion is uneconomical except 
when this soil is kept in permanent grass, and therefore it is best 
used as pasture or meadow. 


Yahola silt loam, 0 to 1 percent slopes (Ya).—This reddish brown 
soil of the bottom lands is deep, fertile, loamy, and easily worked, 
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and well-drained but occasionally flooded. It occupies well-drained 
areas on flood plains that are inundated whenever the adjoining 
stream reaches flood stage, commonly about once a year. It differs 
from Port silt loam in lying somewhat lower, in being more fre- 
quently flooded, and in having less darkening of the soil material 
to a depth of 15 to 20 inches caused by accumulation of organic matter. 
The floods subside within a few hours and do not prevent successful 
crop production. Nevertheless, a very яты рны үн portion of the 
total area is in very narrow stream bottoms or so close to meandering 
stream channels that it is poorly suited to cultivation in the extensive 
type of шеш that prevails in this county. 

Generally, the surface soil is reddish-brown, friable, granular, 
noncalcareous silt loam or loam. It continues without noticeable 
change to about 15 inches, where the color is slightly redder and 
less dark and the granular structure is coarser and weaker. Below 
this depth is subsoil material of red or reddish-brown mildly alka- 
line and calcareous silt loam or loam, weakly stratified with layers 
of slightly sandier and finer textured alluvium. Because it is 
alluvial, the soil varies somewhat from place to place, especially in 
degree of sandiness. 

The few areas in the flood plain of the Arkansas River are somewhat 
more sandy and less reddish and ds areas of another but closely 
related soil, Arkansas fine sandy loam. "These areas were included 
with Yahola silt loam, 0 to 1 percent slopes, because they were so 
small, These included areas have surface soil of brown, very friable, 
neutral or mildly alkaline fine sandy loam. The subsoil is light brown 
or pale brown, moderately sandy, and freely permeable. The produc- 
tivity, capability for agricultural use, management requirements, and 
drainage of this inchuded soil are practically the same as those for 
Yahola silt loam, 0 to 1 percent slopes. 

About 39 percent of Yahola silt loam, 0 to 1 percent slopes, is cul- 
tivated, about 34 percent is in pasture, and 22 percent is woodland. 
About 60 percent of the cropland is planted to wheat, 10 percent to 
oats, 10 percent to corn, 15 percent to sorghums, and 5 percent to 
alfalfa. The soil is ver productive and will probably remain that 
way for a long time, for floods replenish the supply of plant nutrients. 


ESTIMATED YIELDS 


Estimated average acre yield of principal crops to be expected on 
the soils of Noble Court are shown in table 4. These are average 
yields that can be expected over a period of years. In columns A are 
yields to be Fried under the management prevailing in the county 
at the time of the survey. Under thiskind of management, no definite 
crop rotation is followed, lime and fertilizer are not applied, and soil- 
conserving measures are not taken. Additional information about 
provin bur management of the individual soils is given in the section, 
oil Descriptions. 

In columns B are yields to be expected under improved manage- 
ment. Improved management, as used for these estimates, includes 
use of definite crop rotations that provide a legume at least 1 year in 4; 
use of improved is varieties; application of moderate amounts of 
phosphorus, and of lime where needed; and use of contour farming, 
terracing, and stripcropping on the sloping soils. These practices 
are discussed in the section, Management of Noble County Soils. 
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TABLE 4.—ZEstimated average acre yields of principal crops on soils of Noble County, Okla., under two levels of 
management 


[Yields in columns А to be expected under prevailin 


fertilizer, or use of soil-conserving practices. 


use of crop rotations that contain a legume, 
serving practices; blank spaces indicate crop is no 


management, which does not include use of crop rotations, addition of lime and 
jelds in columns B to be expected under improved management, which includes 


application of lime and fertilizer, use of improved crop varieties, and use of goil-con- 
t grown under present conditions (columns A) or is not recommended (columns B)] 


А Ма 
Soil symbo 
Albion loam, 2 to 5 percent slopes... Aa 


Albion loam, eroded, 5 to 8 percent slopes.| Ab 
Broken land, Reinach soil material, 


20+ percent slopes------------- ---| Ba 
Calumet silty clay loam, 0 to 1 percent 

Blopes...-.----2--2-oco-c sees ener Cb 
Calumet-Drummond silt loamsg, 0 to 1 

percent slopes--------------------- Ca 
Canadian fine sandy loam, 0 to 3 per- 

cent slopes---.-------------------- Cd 
Canadian fine sandy loam, 3 to 5 per- 

cent Blopes.....-......------...--. Cc 


Chickasha loam, 3 to 5 percent slopes..| Ce 
Chickagha loam, eroded, 3 to 5 percent 


pe: 
Chickasha loam, 0 to 3 percent slopes..| Cg 
Chickasha loam, 5 to 10 percent slopes_| Ch 
Chickasha loam, eroded, 5 to 10 per- 
cent slopes- ---------------------- Ck 
Dale silt loam, 0 to 1 percent slopes- ..' Da 


Wheat 


A 


P 
1; ——_—— 


Oats 


B,;A|B 


12 
8 


20 


34 


Corn | Cotton lint 


Sorghum 
for grain 


Sorghum 
for fodder 


Alfalfa 


Pas- 
ture 


9I ‘ON 'IP6I SHIHSS AGAUNS "IOS 


pes. 
Gowen silt loam, 0 to 1 percent slopes- 
Gowen silty clay loam, 0 to 1 percent 


slopes. 
Kay silty clay loam, 0 to 1 percent 
BlOPCS а LL Д 


See footnote at end of table. 
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TABLE 4.—Estémated average acre yields of principal crops on soils of Noble County, Okla., under two levels of 
management—Continued 


А Sorghum | Sorghum Pas- 
| Мар Wheat Oats Corn | Cotton lint | for grain | for fodder Alfalfa ture 
Бой symbol|— ——— —— اا‎ 
A|B|A|B|A,|B|A B A B A B A B A 
Cow- 
acre- 
Ви. | Bu. | Bu. | Bu. | Ви. | Ви. | Lbs. | Lbs. | Bu. | Bu. | Tons | Tons | Tons | Tons| days 
Renfrow silt loam, eroded, 2 to 4 per- 
cent slopes.._.-___.--------~------- Rd 6| 8 | 14 | 20 |----|----] 75 |....- 6. uuu есе КИЕ 30 
Кеп silt loam, 1 to 2 percent 
v. MEOS NND Re | 11 | 25 | 25 | 35 | 12 |....| 150 | 200 | 14| 22 1 | ые 55 
Кеп тоз Bilty clay loam, 2 to 4 percent 
slopes.___.-.------.-------------- Rf 11 | 20 | 26 | 32 | 12|....| 125 | 200 | 13] 20) 1 |828 50 
Renfrow silty clay loam, eroded, 2 to 4 
percent 8lope8--------------------- Rg 6 8 | 14 | 20 ........| 75 ....- Ü Locis iD ادا‎ ccu 30 
Rough broken land, Norge soil ma- | 
terial, 10+ percent Slopes.---.....-- Rh; РЕБЕ БИНЕ ВР ев! шз ре ранее. РЕНЕ Bee не arce ИЕ кайла 15 
Rough broken land, Vernon soil ma- 
terial, 104 percent slopes.........-- Rk- |22222 ШУ РУС ПАРЕА, ОИ lem lee ele Soe (Ири МЕКЕ КЫН 25 
Rough stony land, Darnell soil ma- 
terial, 10 + percent Slopes.........-- BE аа аара "P ا‎ ME کد د‎ MeN ت‎ NH EE pr commen NON ھک‎ 10 
Sogn stony clay loam, 5 to 30 percent 
ا‎ ewe cote ا‎ see Sa. EE A EEE د‎ de ааа ааваа оној ددد هدا دة‎ 35 
Sumit silty clay loam, 1 to 3 percent 
BIODEB =a аны рынан Sb | 13 | 20 | 27 | 40 | 14 | 16 | 165 | 245 | 11, 22|1.2|20,|1.5| 1.7 70 
Tabler silt loam, 0 to 1 percent slopes..| Tb 11 | 20 | 25 | 35 | 10 | 12 | 150 | 240 12| 20); 10/17 [1 1.5 50 
Tabler gilt loam, eroded, 1 to 3 percent 
CL): aa aaa een Ta 5| 6] 12} 18 |-....|..-- TO ams б. re ed یا ودا عدا‎ 20 
Vanoss silt loam, 0 to 1 percent slopes..| Na | 15 | 20 | 35 | 37 | 24 | 30 | 165 | 265 | 20 30 2.0 | 2.8 11.72.5 55 
Vernon clay loam, 4 to 10 percent slopes-| Va 7 |....| 20 |..-.|..--]-.-- (i. І: 22-е ik Pesce ЦЕ иеа 40 
Yahola silt loam, 0 to 1 percent alopes..| Ya 14 | 20 | 28 | 45 | 20 | 45 | 200 | 340 | 22 38 202.412 2 40 


1 Cow-acre-days is the number of days іп а year that 1 acre will graze a mature cow, steer, or horse without injury to the pasture. 
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Comparison of yields in columns A with those in columns B will 
show what kind of response the various soils will make under improved 
management. More information about n of the soils can 
be obtained from the Oklahoma Agricultural Experiment Station. 
The local Soil Conservation Service representative or the county agri- 
cultural agent will assist you in working out a farm plan that will con- 
trol erosion, improve tilth, and increase crop yields. 


MANAGEMENT OF NOBLE COUNTY SOILS 


By Horace J. Harper, Oklahoma Agricultural Experiment Station 


Management of the cultivated land in Noble County must take into 
account the fact that the natural fertility of the soils has been the 
principal source of plant nutrients for growing crops during the past 
50 years. 

In some cultivated fields, continuous growing of wheat and other 
soil-depleting crops has reduced the supply of organic matter in the 
soils, and erosion has removed much, or all, of the surface soil from 
the steeper slopes. Erosion and declining fertility are problems that 
need to be met by improved management. 

The loss of fertility also can be judged by comparing cultivated 
soils with those not cultivated. Table 5 compares the average amount 
of organic matter, total nitrogen, total phosphorus, available phos- 
phorus, and average pH of 34 samples each of cultivated and adjacent 
virgin soils. The table shows that the cultivated samples have lost 
89.8 percent of their original organic matter, 38.6 percent of their 
nitrogen, and 19.2 percent of their phosphorus. On the average, the 
cultivated samples are no more acid than the virgin soils. 

Recent rapid increase in use of fertilizer is evidence of the fact that 
farmers in the county are aware of the decline in soil fertility. The 
following tabulation shows how the amount of fertilizer used has 
increased since 1946. 


Year Tons Year Tons 
1946 a 280; 1950 s cco cee eee ы 2, 652 
1904 cccu 410. 1951 و د‎ 2, 658 
1048 =2 کت دد‎ 6500 1952. saa a 3, 535 
1049. کی‎ 1,107 1953-2-22 ancun 8,113 


Before 1946, use of fertilizer was negligible. The range was from none 
at all to 20 tons annually. 


TABLE 5.—Loss of organic matter, nitrogen, and phosphorus resulting 
Jrom cultivation for 34 soils in Noble County, Okla. 


о N Ph soluble 
А ui rganic itro- os- soluble 
Soil condition pH matter gen phorus phos- 
phorus 
Pounds ! | Pounds Pounds Pounds 
Virgin......-.-..-.--. 6.5 75, 200 3, 200 520 84 
Cultivated____.....---_ 6.4 45, 400 2, 000 420 76 
p — M — 29, 800 1, 200 100 8 


! Pounds per acre of soil to a depth of 6% inches. 
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The average quantity of easily inp prea shown in table 
5 is much higher than the average for cultivated and virgin soils of 
the uplands in this county. Samples of virgin and cultivated soils 
of the bottom lands were included in this study. The bottom-land 
samples contained very large quantities of easily soluble phosphorus. 
Their inclusion in the study raises the average and tends to obscure 
the fact that many of the upland soils in the county are low in avail- 
able phosphorus. 

Chemical analyses (see table 6) verify that many of the soils of the 
uplands in this county are very low in both total and easily soluble 
phosphorus The amount of phosphorus in the various soils cannot 

judged from their texture. Four profiles collected from typical 
areas of the Renfrow series verify this. Two of the Renfrow profiles 
sampled (Nos. 47 and 29) are low in total and easily soluble phos- 
рал and the other two (Nos. 20 and 9) are much higher in both. 

he difference between the two low in phosphorus and the two high 
in phosphorus cannot be correlated with texture. 


TABLE 6.—Chemical composition of soils of Noble County, Okla. 


SorLs oF UPLANDS 


Read- 
: : Or- Total | Total y, 
mple No. P А - 
Бой pid sampl 9» ^ Depth | pH | ganic | nitro- | phos- avail 
matter gen phorus phos- 
phorus 
Albion loam, 2 to 5 per- | Paris 
cent slopes (Sec. 26, per 
.22N.,R.1E.) (43): | Inches Percent | Percent | Percent | million 
TASG- 2 Sale ee, œ 10 6.6 2. 40 0. 09 0. 014 4 
7487_.-...--.------ 10- 26 6.6 1. 20 . 05 . 010 2 
7488_.--.---------- 26- 48 6.7 50 03 006 1 
TASB — — 46- 66+] 7.2 40 01 005 2 
Chickasha loam, 3 to 5 
percent slopes (Sec. 32, 
.21 N., R. 2 E.) (40): 
TAI ee chee ae ees 0- 4 6.3 5. 50 . 19 .022 14 
7440 4— 10 5.7 3. 00 .d4 . 018 4 
ТАЯ... 10- 16 5.7 2. 50 . 09 018 2 
ТАА2 ааа 16- 26 5.8 1. 60 .05 016 2 
ТААЗ: ..— caseo 26- 32 6.1 90 ‚04 011 1 
CEET 32- 50 6.1 40 . 03 008 2 
Chickasha loam, 3 to 5 
percent slopes (Sec. 12, 
.20 N., R. 1 E.) (16): 
7013:. 220822255 0- 7 6. 4 3. 90 .14 017 8 
Соо E rer T- 16 6.2 2. 50 .H 016 4 
E NN NN 16- 24 6.1 1, 60 .07 011 I 
daN C -- 24- 30 6. 3 80 . 06 007 1 
Darnell-Stephensville | 
fine sandy loams, 3 to 
10 percent slopes (Sec. 
15, Т. 21 N., R. 3 E) 
6.8 5. 10 18 . 021 18 
6.8 1. 75 .08 . 014 4 
6.4 1. 05 . 06 .011 | 2 
5.8 1. 05 .06 014 2 
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Taste 6.—Chemical composition of soils of Noble County, Okla.— 
Continued 


Sors or UPLANDS—Continued 


Or- Total | Total ily 


Soil type, sample No., D H Н A avail- 
and location epth | p ganic nitro- phos- able 
matter gen phorus phos- 
phorus 
Derby loamy fine sand, 
3 to 7 percent slopes Parts 
(Bec. 21, T. 24 N., R. per 
3 E.) (50): Percent | Percent | Percent | million 
7.1 3. dU 13 . 029 200+ 
7.8 .72 :03 . 019 130 
7.6 .21 .01 .012 40 
6.8 5.27 18 . 022 18 
6.6 3. 20 12 .019 10 
5.0 2. 50 ‚1 ‚014 4 
6.7 1. 90 07 .012 6 
8.0 . 70 03 . 008 4 
7.7 . 40 02 . 007 14 
6.8 6. 40 21 . 024 34 
5.7 4. 05 16 . 021 12 
6.5 3. 05 13 .018 8 
6.6 2.34 . 09 . 016 2 
7.1 1. 48 .08 . 013 2 
8.0 39 02 . 007 
7.1 91 04 . 009 14 
5.7 5. 50 .17 024 28 
5.9 2. 90 .18 020 8 
6.7 2.10 09 016 4 
7.6 1. 20 06 013 8 
6.1 . 60 . 03 010 6 
Lueien very fine sandy 
loam, 3 to 5 percent 
slopes (бео, 18, Т. 21 
N., R. 1 E) (17: 
6.4 2. 80 .20 013 12 
6.2 1. 80 . 08 011 8 
6.3 80 .04 007 4 
264- 8.1 30 . 08 005 2 
Norge silt loam, 1 to 5 
percent slopes: 
Sec. 6, Т. 24 N., R. 4 
E. (57): 
7460...-------_.--- 0- 7 5.8 3. 40 16 . 026 18 
7461... LL c... 7-12 | 5.7 2. 90 13 . 023 12 
1462.22 ccckeaceoace 12- 18 5.7 2. 20 10 . 019 4 
1403... c csuuz 18- 36 6.0 . 90 .04 .011 2 
1464...------------ 36- 84 | 6.5 . 50 .08 ‚015 90 
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Tase 6.—Chemical composition of soils of Noble County, Okla.— 
Continued 


Soins or UPLANDS—Continued 


Read- 


: Or- Total | Total ily 
Soil type, sample No., Depth H : А avail- 
. ganic nitro- phos- 
and location P р matter gen phorus able 
phos- 
phorus 
Norge silt loam, 1 to 5 
percent slo) '5— Con. Paris 
Sec. 9, T. 28 N., R. 1 per 
E. (56): Inches Percent | Percent | Percent | million 
T5l9 o-ren 0- 5 [6.7 4. 70 . 19 . 022 
"Ой E OE 5-12 | 6.7 3. 50 .15 020 8 
7521.------------- 12- 26 |6.6 2. 00 10 . 014 2 
7522.............. 26- 54 | 6.9 70 04 . 008 2 
o ee 54-100 ¦ 8.1 20 .02 . 006 4 
Norge silt loam, 5 to 8 
percent slopes (Sec. 
, T. 2 E.) 
(57BB): 
TOdUs.celcisi iiOes 0- 7 | 66 3. 83 . 13 . 017 12 
in| ee 2205-52-624 7- 16 | 64 2. 44 . 09 .012 4 
1004. Rud 16- 30 |6.5 84 04 . 000 4 
1008. Sciecuscteses 30- 46 | 6.7 36 02 . 007 14 
7589-------------- 46- 96+| 7.5 16 01 ‚007 30 
Owens elay, 5 to 10 per 
pent nt lopes ot (Seo. 8, 
ut 
7.6 3. 05 .18 . 044 80 
7.9 1. 20 .07 038 6 
8.2 . 68 04 036 3 
6.9 . 83 .03 045 4 
577 E 8.1 .26 .04 014 4 
Renfrow silt loam, 2 to 4 
percent slopes: 
Sec. 36, T. 24 N., R. 2 
E. (47): 
5.9 4. 10 ‚17 022 12 
5.8 2. 60 ‚11 017 4 
6.6 1. 67 .08 013 4 
7.9 ‚79 08 010 4 
7.8 . 96 .02 019 30 
6.1 2. 90 .12 . 045 88 
6.2 1. 68 .07 . 039 112 
6.6 1. 60 ‚08 . 031 72 
7.4 1.21 ‚07 ‚015 8 
52 5.2 21 03 .012 14 
uos EVE ау loam: 
- 9): 
6.2 6. 80 27 . 031 24 
6.1 4. 00 16 . 026 18 
6.4 2. 60 13 .021 12 
6.7 2. 10 10 . 019 14 
8.1 1, 00 06 . 021 22 
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Taste 6.—Chemical composition of soils of Noble County, Okla.— 
Continued 


SoiLs or UPLANDs—Continued 


Reid; 
: Or- Total Total y 
Soil type, sample No, | p, th H B it h avail- 
and location р р ganic niro: paoe- able 
matter gen phorus phos- 
phorus 
Renfrow silt clay loam— 
Continued Parts 
Sec. 34, Т. 22 N, R per 
2 E. (20): Inches Percent | Percent | Percent | million 
Os 0- 7. 5 6. 20 .23 . 036 100 
7410. e escceee 2-10 | 7.6 5. 40 ‚ 23 . 034 170 
ТАТ ا کد دد‎ 10- 50 |84 1.10 .07 . 030 190 
Rough broken land, 
Vernon soil material, 
Li c lclels 0- 6 |7 2. 70 .26 . 024 30 
41404. ا‎ 6-18 | 7.8 70 . 05 . 034 40 
ТАОВ —— 18+] 7 60 ‚03 ‚ 027 110 
Sogn stony clay loam, 5 
to 30 percent slopes 
(Sec. 19, T. 24 N., R. 
3 E) (2): 
TIO 0- 6 |74 4. 55 ‚22 049 50 
2500... ee cle 6- 124 | 7. 2. 62 ‚18 . 037 2 
Summit silty clay loam, 
1 to 3 percent slopes 
(Sec. 34, T. 23 N., R 
1 W.) (60): 
yj) E 0- 2 16.6 7. 20 30 . 040 100 
(502 cccobceuscee ce 2- 14 6.8 4. 25 17 . 031 36 
1000s snes ete ees 14- 18 6.9 2. 85 11 . 026 34 
7554.-.-.---------- 18- 24 7.1 2. 40 10 . 025 38 
1555--------------- 24 32 7.6 1. 53 06 . 019 28 
4000... —-.2ziece 32- 66 7.6 88 04 .015 8 
Tabler silt loam, 0 to 1 
percent slopes: 
Sec. 31, T. 24 N., R. 
ЗЕ. (38): 
7410 6.1 3. 10 .15 . 023 18 
6.5 2. 13 .10 . 019 12 
6.8 2.13 .12 . 022 20 
8.3 63 ‚05 ‚ 020 70 
8. 4 38 03 .017 70 
6.9 5. 60 21 . 026 34 
6.9 2. 20 09 . 018 8 
7.2 1. 72 10 . 016 4 
7.1 1. 95 .10 . 026 26 
7.5 1.31 06 . 019 38 
7.1 80 04 . 022 140 
7.6 51 03 . 026 120 
7.5 19 02 . 013 36 
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TABLE 6.—Chemical composition of soils of Noble County, Okla.— 
Continued 


Sots or THE TERRACES AND Borrom LANDS 


Soil type, sample No., 
and location Depth 


loams (7 
7614 


Calumet silty clay loam, 
0 to Е percent genes 
(Ben. 7 T. 23 N 

Wa) Am: 


loam (53 
74 


7. 
Gowen Bilty clay loam, 1 
Otol percent slopes: 


Sec. 12, Т. 23 N., R 
М? (25): 

6 -0 و ت 7417 

ТАВ 22е сисе 6- 18 

ТАТО еее 18- 66 


NNN&S 
دن دم‎ -1 


омме 
ооны 


Noon ооф 


7. 
6. 
1. 
1. 


ёл rO Осо Oh 


Fone 


ее 
E 
© 


Аа: ы 
НА 
u 


. PNP 
- 
00 


Total 
phos- 
phorus 


Percent 
7 
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TABLE 6.—Chemical composition of soils of Noble County, Okla.— 
Continued 


Sorts or THE TERRACES AND Borrom Lanps—Continued 


Rend: 
Or- Total | Total ry 
Soil type, sample No., | De avail- 
pth | pH | ganic nitro- phos- 
and location matter | gen | phorue a 
phorus 
Gowen silt loam, O to 1 
pereent glo slopes (Bec. 14, Paria 
К. 2 W. per 
(63): Inches Percent | Percent | Percent | million 
TIBI Ius eer 0- 3 |61 3. 70 .14 . 027 64 
ТӨ ъа 3- 8 | 5:9 2. 90 .18 . 027 48 
Ir I EE & 12 | 66 2. 50 .11 .022 40 
К E ра зрее 12- 48 | 7.2 1. 10 ‚05 . 014 36 
1182 exe 48- 60 | 7.4 . 70 ‚05 ‚017 44 
T1838... ec 60- 72 | 6.2 . 85 .02 . 025 96 
se silty clay loam, @ фо 
PO 0 
11 T.28 N, ке в 
1100.2 کا‎ 0- 2 [6.4 5.20 17 033 80 
7166-A.....-.....- 2-10 | 66 2. 60 11 . 027 40 
ТТТ sucess 10- 18 | 7.3 2. 00 08 - 018 22 
A EE 18- 32 | 7.4 2. 0 .08 . 021 28 
T4100... 2n. o-s-c-zr 32- 62 &1 1. 10 05 . 036 96 
T0110... 62-100 | 6.3 . 52 03 . 031 104 
Lela clay, 0 to l percent 
slopes [e 0 , T. 24 
N,R.1E) Gay 
4432. 1: cecus Oo 2 |66 7. 20 .81 055 100 
7438..------------- 2-16 [6.7 3. 20 16 . 041 45 
1434-..------------- 16- 30 | 7.2 1. 85 09 . 033 80 
cfs {ees 30- 50 | 7.9 1, 40 07 . 032 100 
7490 -- 2. lei. 50- 84 | 7.9 . 70 . 02 035 170 
Miller clay, 2 to 1 per- 
cent slop Sec. 7, T. 
21 N., ) (24): 
7542 7.6 8. 80 32 . 057 200 
7.5 4. 35 ‚19 . 054 200+ 
7.3 1.78 .08 . 039 180 
7.0 . 85 . 05 . 026 140 
6.0 45 02 . 016 130 
6.9 1. 80 . 06 . 031 190 
7.0 57 .01 . 020 34 
Port silty clay loam, 0 to 
1 percent slopes (Beo, 
e. T. 22 N., R. 1 E.) 
10222 6.2 2. 42 13 . 034 136 
Т028.. CE 6.7 2. 08 10 .027 40 
7624__-_--.---..---- 7.1 1.83 08 . 019 36 
ات7020‎ 7.4 67 . 03 . 015 36 
1028.......-.-...-. 8. 8 98 . 04 . 018 56 
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Taste 6.—Chemical composition of soils of Noble County, Okla.— 


Continued 
SOILS OF THE TERRACES AND BOTTOM Lanos—Continued 
Read- 
; Or- Total Total ily 
Soil type, sample No., Depth H : А avail- 
and location р р ganic nitro- phos- able 
matter gen phorus phos- 
phorus 
Port silt loam: Paris 
Sec. 29, T. 2 er 
1%. (8) Percent | Percent | Percent | million 
7582 7.1 4. 70 .21 . 042 80 
7583 7.0 2. 14 09 . 030 100 
1584 6.9 75 04 ‚018 70 
7585. 6.4 1. 95 .07 . 024 38 
1586 6.4 2. 10 .08 .021 34 
7587 7.3 26 02 . 022 90 
Sec. 8, Т. 24 N 
4 E. (8) 

603 7.8 1.04 03 . 127 136 
7604 7.8 99 03 . 030 144 
7605 8.3 29 01 . 021 120 

Vanoss gilt loam, 0 to 1 
percent slopes: 
Sec. 21, T. 24 N., К. 
3 E. (87): 
ТАБА: MEM 0- 10 6.6 4. 00 ‚17 ‚089 75 
TADS a 10- 26 6.0 2. 30 13 . 035 36 
7456..2 mA 26- 60 6. 2 1. 30 08 . 034 70 
Ly REPERI 60- 90 | 7.7 60 04 . 027 120 
Sec. 28, T. 22 N, R 
2 Е. (45) 

Оаа ~ 7 6.2 3. 10 ‚14 019 8 
7408 ا‎ 7-18 | 6.0 2.10 11 016 4 
7469..------------- 18- 30 5.8 1. 50 ‚07 015 2 
ТАТО coca hh E 30- 42 | 6.0 1. 30 . 08 014 2 
ТАТ mcus 42- 66 6.2 60 .04 009 2 
y( ry ت‎ SEE 66— 90 6.6 40 . 03 006 4 

Yahola silt loam, 0 to 1 
percent slopes: 
Sec. 28, T. 22 N, R 
1 W. (3): 
7. 2 2. 42 11 . 026 120 
7. 5 1. 22 06 . 021 70 
7.6 . 57 04 .019 100 
7.8 . 20 02 . 013 90 
7.1 99 . 05 030 200+ 
7.2 1. 43 .07 035 2004- 
7.6 47 .02 019 1804- 


As shown in table 6, most of the upland soils have a greater amount 
of easily soluble phosphorus in the surface soil than in the subsur- 
face layers, and dis dif may continue to depths of 20 inches 
or more. For example, the chemical analyses indicate that two Ren- 
frow profiles (Nos. 90 and 9) were derived from sediments higher in 
total and available phosphorus than the sediments from which the 
other two (Nos. 47 and 29) developed. 
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An accumulation of loess may account for the larger quantity of 
total and easily soluble phosphorus in the surface part of two of the 
Renfrow samples. Wide variation in phosphorus content also oc- 
curred in the two Vanoss samples (Nos. 37 and 45). One sample was 
much lower in total and available phosphorus than the other, which 
indicates a difference in origin of the sediment from which the two 
profiles developed. Chemical data should be used more extensively 
as a guide to mapping and correlation of soils in some areas. 

Soils of the local stream terrace and bottom lands usually have a 
chemical composition similar to that of the alluvium from which they 
originated. Nevertheless, the amount of easily soluble phosphorus 
in both surface and subsurface layers is normally much higher in these 
soils than in upland soils. 


The problem of phosphorus deficiency.—Chemieal tests show that 
a deficiency in readily soluble phosphorus is the most important limita- 
tion on yields of cool-season crops on most of the cultivated land in 
this county. Chemical tests on 330 soil samples collected in this area 
before 1941 reveal that more than 52 percent of the soils are low to 
very low in easily soluble inorganic phosphorus. Study of 1,197 
samples of soil analyzed in the office of the county agricultural agent 
during the period 1950-53 shows that 78.5 percent of the soils tested 
low to very low in easily soluble inorganic phosphorus. 

Cooperative experiments have been conducted, with several farmers 
in Noble County to determine how phosphorus, applied alone and in 
combination with nitrogen, affects wheat yields. The results from 
three soil types are listed. as follows: 


Albion loam (Harry Edwards Farm, Perry, Okla. 1949) ; Yield in bushels 
No fertilizer- - 22. asas a a 2 ت‎ E RAEE 9.3 
15 pounds superphosphate per acre___-_------_--.-------..----- 23.5 
30 pounds superphosphate per асге--------------------------- 27.3 
20 pounds superphosphate and 20 pounds ammonium nitrate per 
Te Lo. n niodo ee e Lec UM ee ee ی‎ ee اج یی‎ 25.5 
Tabler silt loam (Henry Billman Farm, Red Rock, Okla., 1953) : 
NO fertilizer. sono oe eh se Jo ee peck ols 19,3 
40 pounds superphosphate per acre___-_..-_---------------.--- 24.8 
40 pounds superphosphate and 40 pounds ammonium nitrate per 
pro —————————— ———————— 25.6 
Vanoss silt loam (J. B. Brigham Farm, Red Rock, Okla., 1950) : 
hann. ————————U 14.5 
22.5 pounds superphosphate per acre___-__------_.--_-_-------- 21.7 
22.5 pounds superphosphate and 16.5 pounds ammonium nitrate 
Per il cM foes a a ————— 27.3 


The three soils listed in the foregoing tabulation are representative 
of the upland soils in this county, If phosphorus fertilizer is added, 
the cool-season crops produce better yields because they are able to use 
more of the nitrogen that is available in the soil. During the past 50 

ears, much of the nitrogen released through decay of organic matter 
in the soil has been wasted because the soils did not contain enough 
available phosphorus to enable plants to use the nitrogen. 

The response of warm-season crops to phosphate fertilizer is dif- 
ferent. When the soils are moist and warm, micro-organisms liberate 
some of the phosphorus in the soil organic matter. The amount thus 
liberated may be enough to supply much of phosphorus required for 
growth of such crops as Sudangrass and sorghums. These crops, 
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planted on soils high in organic matter, but low in available inorganic 
шоро, do not show a profitable response to superphosphate. 

n these same soils, however, addition of superphosphate wil brin 
a profitable increase in the yield of cool-season crops such as smali 
grains, hairy vetch, sweetclover, and alfalfa. This results because 
phosphate is not readily released from the soil organic matter during 
cool weather. 


Nitrogen and organic matter.—In supply of organic matter, the 
Albion, Tabler, and Vanoss soils are fairly representative of the soils 
in the county. The Albion and Tabler contain about 2 percent of 
organie matter, and the Vanoss a higher percentage. Most of the soils 
of the county contain more than 2 percent organic matter, and only a 
few contain less than 1.5 percent. 

A soil that contains 2 percent of organic matter supplies more 
nitrogen than a wheat crop normally can use under the climate that 
prevails in this area. If a medium-textured soil has less than 1.5 per- 
cent organic matter, a profitable increase in yield of wheat can be 
obtained by growing sweetclover, hairy vetch, alfalfa, or a similar 
soil-building legume in the rotation (pl. 4). The dark-colored clay 
soils also give better yields if legumes are used in the crop rotation, 
but they do this because the legumes improve the structure of the soil, 
not because the clay soils are short of available nitrogen. 

Weather affects the response of soils to nitrogen, If enough rain 
falls late in September or early in October, a soil high in organic 
matter may yield more wheat if ammonium sulfate or ammonium 
nitrate is applied. This happens because the nitrates released by 
decay of organic material during the summer have been leached down- 
ward into the deeper subsoil out of reach of roots of crops such as 
wheat. 

The samples of Kirkland silt loams (Nos, 47A, 15, and 15a) p 
in table 6 shows the effect of soil organic matter on the supply of 
total phosphorus. These profiles have more total phosphorus in the 
surface layer than in the subsoil because the surface layers contain 
a lot of organic matter, which holds organic phosphorus. The total 

hosphorus in a soil profile usually declines with depth because there 
1s less organic matter as depth increases. 


Lime.—Cultivated gently sloping soils that are not being injured 
by erosion will gradually become more acid as lime is lost through 
leaching and removal by сова А sandy soil with а permeable sub- 
soil becomes acid more rapidly than a medium or fine textured soil 
with a slowly permeable subsoil. 

Study of р values given in tables 5 and 6 will show that the soil 
profiles in Noble County are not highly leached. The pH values 
of many of the soils that have developed on fine-textured sediments 
increases from the surface downward. This increase indicates that 
the subsoils have been able to retain the calcium dissolved and re- 
moved from the surface soils through weathering and subsequent 
leaching. 

The soils of the county contain lime, but many of them do not have 
enough for good growth of legumes. Table 7 shows how the yield 
of sweetclover is affected by limestone applied alone or in combination 
with manure or phosphate. Sweetclover yields increase when barn- 
yard manure, superphosphate, or rock phosphate is applied alone. 
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The increase is much greater, however, when one of these amendments 
is applied after limestone has been mixed with the soil to neutralize 
acidity. Furthermore, yields of barley following sweetclover on land 
that received both phosphate and lime were much higher than on 
land that received only phosphate. 


Taste 7.—E fect of lime and phosphate on the production of biennial 
white sweetclover * 


Plot Type of fertil lied Fertil Reon 

of fertilizer applie ertilizer e second year 

number 25 of sweetclover 

Pounds per | Pounds per 

acre acre 

I -Nonas Sass Бананан None 1, 230 

2| MAahüre.--...- 2220-5 sec sence 12, 000 2, 280 

3 | Limestone Я 2, 940 

4 | 20-percent superphosphate. 200 3, 690 

5 | 20-percent superphosphate. 400 3, 330 

6 | Rock phosphate 200 3, 900 

7 | Rock phosphate 1, 000 3, 000 

8 {Моше EET 12, 000 4. 530 

ео É 6, m d 

uperphosphate.........---...------ 

9 сс ESSE SSS 6, 000 3, 910 
uperphosphate...........-...-.--.- 

10 Limestone... TNNT us 4,710 

ock phosphate.. 
P lieder mo лөө 
oc! osphate.. 
12 оек рлар 6, 000 } 3, 840 


1 Experiment on C. J. Wallerstedt farm, Perry, Okla. See, Oklahoma Agri- 
cultural Experiment Station Bulletin 206, p. 13. 


Plot experiments conducted for a 25-year period on soil similar to 
much of that occurring on gently sloping uplands in Noble County 
show that the soils in Noble County probably need a ton of lime 
an acre every 12 to 15 years to maintain a reaction favorable for 

owth of sweetclover. Of course, heavier applications than this will 

needed to correct the initial acidity. Lime will have to be applied 
more often on sandy soils that have a permeable subsoil. А soil test 
is the best way to determine when lime is needed to improve the growth 
of lime-loving crops. 

A total of 369 samples of surface soil collected from different parts 
of Noble County before 1941 were analyzed in the soils laboratory at 
Stillwater, Okla. The analyses showed that 78 samples were strong] 
acid, 103 were moderately acid, 70 were slightly ы, 50 were neutral, 
and 68 were basic in reaction. During the period 1950-53, the county 
agent in Noble County tested 1,199 samples, of which 54 percent were 
moderately to strongly acid; about 30 percent, slightly acid; and the 
rest, neutral or basic in reaction. These soil tests reveal that more 
than two-thirds of the cultivated land in this county needs limestone 
if it is to produce optimum yields of sweetclover and alfalfa. 

Experiments show that an application of agricultural limestone 
will not increase the yield of fall-planted wheat on a strongly acid soil 
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that has & high organic-matter content. On such a soil, in seasons 
when the weather is wet and cold, lime may increase the yield of 
spring-planted oats; this happens because soil bacteria break down 
organic matter more rapidly in a neutral soil than in an acid soil. 


Erosion.—If erodible soils are used for cultivated crops, efforts to 
improve them are often wasted unless a combination of engineering 

ractices and cropping methods are used that will protect the soils. 
in this county 2 considerable acreage of moderately to steeply sloping 
land not protected by vegetation has been severely sheet and gully 
eroded (pl. 5). Also, in large gently sloping fields, runoff may con- 
centrate to such extent that areas not protected by vegetation will 
be damaged. 

A limited acreage of steeply sloping land used for cultivated crops 
should be planted to native grasses that would control erosion. Never- 
theless, many eroded soils that do not contain too much clay will pro- 
duce profitable yields of wheat, provided the crop is grown in a short 
rotation that includes sweetclover and the soil receives tillage and 
mechanical treatment that prevents further damage from runoff. 

Wheat, the principal crop in this county, is fairly effective in con- 
trolling erosion because it covers the ground a large part of the year. 
The numerous areas of eroded wheatland in the county, however, are 
evidence that wheat alone cannot be relied upon to control erosion. 
Rotation of wheat and other small grains with legumes, proper fer- 
tilization, correct tillage methods, plus terracing or other engineering 
methods, where needed, will give effective control of erosion (pl. 6). 
The management that increases and maintains crop yields is the man- 
agement that does most to control erosion, Terracing or other engi- 
neering devices used alone are not effective. 

Ask your local Soil Conservation Service representative for advice 
on contro] of erosion. He can help you work out a complete erosion 
control plan for your farm, 


Crop rotation.—Rotation of legumes with wheat and other small 
grains is effective for increasing yields and checking erosion (pl. 7). 
Few farmers in the county practice crop rotation, though almost all 
the soils will produce a fair crop of some type of legume. Ехрегі- 
mental results indicate that yields of small grains can be increased 
30 to 50 percent on many of the soils merely by growing them in rota- 
tion with a legume and adding lime. Many of the soils are too acid 
for good growth of legumes; lime must be added to such soils before 
legumes will grow a stand that will Jos the soils and provide the 
organic matter and nitrogen that will increase soil productivity. 

Alfalfa is the best legume to use to increase the amount of avail- 
able nitrogen and active organic matter in many upland soils and 
in those bottom-land soils not frequently overflowed or poorly drained. 
On large acreages, biennial sweetclover can be used more effectively 
than alfalfa. The sweetclover is planted in a crop of barley or spring 
oats and provides grazing or seed the second year. 


Tillage methods.—When the moldboard plow is used, plowpans 
develop in some medium-textured soils used for wheat and other crops. 
A plowpan is a layer of slight clay accumulation or cementation just 
under the furrow slice. It retards downward movement of water and 
plant roots. Legumes should be rotated with wheat and other small 
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grains to help break up this plowpan. If a tap-rooted legume such 
as sweetclover or alfalfa is planted on soils that have a plowpan at a 
depth of 7 to 10 inches, the roots usually penetrate the plowpan in 
enough places to permit satisfactory movement of water, air, and 
plant roots into the subsoil. 

Chisels also can be used to destroy a plowpan. In fact, they may 
be necessary to р, some soils that have a. dense plowpan. Some 
chisels attach to the shank of a moldboard plow and loosen the soil 
in the bottom of the furrow. Others are used with tool-bar equip- 
ment, and with this kind, the chiseling is a separate operation. The 
soil can be first given a shallow tillage with a one-way disk plow 
and then gone over with chisels set 19 inches deep and 12 inches 
apart laterally. This is more effective and requires less power than 
if the chisels are set to penetrate deeper and are spaced farther apart. 

Tillage changes the physical appearance of a soil if the surface 
layers are less than 4 or 5 inches thick and disguises the loss of organic 
matter that occurs during cropping. The change is greater in soils 
that were originally forested than in soils once covered with grass. 
Loss of organie matter from medium and fine textured soils is nor- 
mally associated with a deterioration of soil structure and a decline 
in the ability of the soils to hold moisture. Very often cultivated 
soils have more organic matter below the plow layer than in that layer 
itself. This is the result of continued plowing and the growing of 
soil-depleting crops. 

Tractor-farming has speeded up the process of soil depletion by 
stirring and mixing the surface layers to greater depths. This kind 
of farming need not be harmful. It will not be if the physical struc- 
ture of the soils is preserved by adding organic matter. Then, when 
the native fertility of the soil will no longer produce crops satis- 
factorily, plant nutrients can be added in commercial fertilizers. 

Studies have been made on small grains at the Perkins Farm of the 
Oklahoma Agricultural Experiment Station. The grains were planted 
on & medium-textured soil. A 5-year rotation consisting of spring 
oats, sweetclover, and winter wheat was used. Subsurface tillage was 
practiced to keep the crop residue on the surface where it would protect 
the soil from runoff coming from adjacent land where all the crop 
residue was turned under every year by a moldboard plow. 

The first year of the rotation, spring oats were drilled in 14-inch 
rows and later sweetclover was planted between the rows; the second 
year, the land was left in sweetclover; and for three years following, 
the land was planted to winter wheat. 

With the 5-year rotation and a subsurface tillage to prepare the 
seedbed for the first planting, whent averaged 21.8 bushels an acre for 
an 11-year period. 

Weed control was not a problem on the land used for the 5-year rota- 
tion. Preparation of the land for spring oats broke the growth cycle 
of winter weeds and grasses. In some arens where winter wheat has 
been planted every year, without subsurface tillage or other means of 
control, winter weeds and grasses have been a problem. 

These studies show that correct tillage practices, combined with a 
well-chosen crop rotation, will increase yields, reduce weed infestation, 
and at the same time, protect the soil from erosion. 


306000—56——6 
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Pasture management.—Virgin prairie of tall grasses originally 
covered most of the pastureland. Much of this pastureland occurs in 
the eastern third of the county. The topography is more rolling there, 
and many shallow soils occur on moderately to steeply sloping land. 
The surface layer of some of this pastureland has more clay than much 
of cultivated land. The principal problem in pasture management 
is to increase the use of grazing ро that will maintain or improve 
the growth of native grasses. Perennial weeds, where abundant, can 
be controlled by spraying with 2,4-D or other effective weedkillers. 
A few wooded areas of pastureland occur in the southeastern part of 
the county and along some stream channels. On these the growth of 
native or introduced grasses would greatly improve if the trees and 
brush were killed by cutting or spraying. 


SOME REPRESENTATIVE SOILS AND THEIR 
RELATIONSHIPS 


By Edward H. Templin, United States Department of Agriculture 


The soils of Noble County are chiefly members of the Reddish 
Prairie great soils group, or geographical associates of those soils. 
Most of them have developed under grass in residuum derived from 
red calcareous clays and shales. 

The climate is temperate, continental, and subhumid. The average 
annual temperature is 60° F.; and the average annual precipitation, 
34.5 inches. Thornthwaite’s PE index is 58, which is within the 
range called subhumid in his classification of climate. 

The vegetation of the area at the time of settlement was tall prairie 
grasses. Exceptions were the flood plains and some small areas of 
sloping upland in the central-southern part of the county that are 
underlain by sandstone. These sandstone areas of the upland were 
covered with a grassy scrub forest of blackjack oak and post oak. 

Permian rocks exposed in Noble County have been designated by 
Clark and Cooper? as members of the Stillwater, Wellington, and 
Garber formations. ‘These dip to the west, and outcrop in north-south 
belts from east to west in the order listed. Permian rocks account for 
all the surface formations older than Quaternary. 

The Stillwater, Wellington, and Garber formations have been built 
up from continental sediments that are relatively high in the min- 
erals that weather and release bases fairly rapidly. They contain 
somewhat differing proportions of clayey red beds, sandy shales, and 
sandstones, and also of quartz. The variations in these parent mate- 
rials are reflected in the soils that have formed from them. 

Chemical analyses made by the Agronomy Department of the Okla- 
homa Agricultural and Mechanical College indicate that, as a general 
rule, the soils developed from these formations are moderately low 
in phosphorus. They are nearly always materially lower in phos- 

horus than soils developed just west of Noble County in the over- 

ying Hennessey shale and Duncan sandstone. 

*BLUMENSTOCK, Davin IL, and THORNTHWAITE C. W. CLIMATE AND THE 
m PATTERN, In Climate and Мап, U. S. Dept. Agr. Yearbook, 1941, pp. 98- 

% CLARK, G. C., and Cooper, C. L. KAY, GRANT, GARFIELD AND NOBLE COUNTIES. 
In Oil and Gas in Oklahoma. Okla. Geol. Survey Bul. 40: 67-194, illus., 1930. 
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Stillwater formation.—This is the basal formation of the Permian 
in central and northern Oklahoma. Only the upper half of it out- 
crops in Noble County. Here it consists of red or red and gray, fine- 
grained, neutral to alkaline but noncaleareous, soft sandstones and 
sandy shales. Noble County is near the northern limit of the reddish, 
ву sandy, terrestial facies that comprise the formation. The 
sandstones and sandy shales decrease north ward and interfinger with 
clayey red beds that contain several thin limestones, mainly the Fort 
Riley, Winfield and Herrington beds. The clayey red beds, in turn, 
continue only a short distance north of Noble County before merging 
into the gray and olive shales or mudstones interbedded with lime- 
stones that comprise the Marion and Chase formations of Kansas. 
This merging occurs at the so-called color line, which separates red 
terrestial facies to the south from non-red marine facies to the north. 

Wellington formation.—The outcrop of this formation is 51 to 20 
miles wide. It makes up the central three-fourths of the county along 
United States Tigh yay No. 64; it extends westward from a point 
a mile west of Bills Corner to 2 miles east of Lucien. The formation 
consists of red calcareous or alkaline clays and shales. South of Black 
Bear Creek this formation interfingers with and grades into non- 
calcareous reddish sandy shales and soft sandstones of the Lucien 
formation. 

Garber formation.—In this county only the basal part of the Gar- 

r formation, or the Lucien sandstone, is exposed. The formation 
consists of clayey red beds interbedded with red, noncalcareous, fine- 
grained sandstone. 


SOILS OF THE CLAYEY RED BEDS 


The important soil series of this county that developed in residuum 
Weathered, from the clayey red beds are the Tabler, Kirkland, Renfrow, 
and Vernon. These four series form a catena, which is a group of 
soils developed from similar parent material but different in char- 
acteristics because of differences in relief or drainage. Internal drain- 
age is not important in the catenary relation of these four series 
because the very ay pervious shale substrata make such drainage 
almost nonexistent. Increasing slope and attendant increase in sur- 
face drainage therefore are the source of differences among the 
series. The Tabler soils have slopes of less than 0.5 percent; the 
Kirkland, from 0.5 to 3 percent; the Renfrow, from 2 to 5 percent; 
and the Vernon, more than 5 percent. 

Differences among ams main easily observed difference 
among Tabler, Kirkland, and Renfrow profiles is in color. The 
Tabler has a dark-gray to gray A horizon, with lighter gray films 
coating the aggregates in the basal 2 to 4 inches, and a very dark- 
gray B. horizon. The Kirkland has a grayish-brown to brown A, 
either with or without lighter gray films toward its base, and a brown 
to dark-brown B, horizon. The Renfrow has a brown to reddish- 
brown A horizon, with no suggestion of gray films toward its base, 
and a reddish-brown В, horizon. 

The Vernon series as developed in this county is not representative 
of the Vernon series as а whole. This happens because the county 
is near the extreme eastern and most humid limit of the geographic 
range for the Vernon series. In this county the Vernon soils have 
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an À horizon that is commonly noncaleareous and very slightly darker 
than the same horizon in drier areas more representative of the series. 
Representative profiles for Tabler, Kirkland, and Vernon soils follow. 


Tabler silt loam (200 ft. NW. of SW. corner sec. 33, Т. 23 N., R. 2 W.): 


This Tabler soil is on a high upland flat between Red Rock and Black Bear 
Creeks. The flat is in the central undissected part of an alluvial plain, probably 
of middle late Pleistocene age; it lies 75 feet above the creek flood plain and 
has slopes of 0 to 0.5 percent. The native pasture is largely blue grama and 
buffalograss. Before disturbance the vegetation probably was little and big 
bluestems. 

Surface water does not stand. The soil stays wet no longer than 2 or 3 
days after rain during the warm seasons and is too dry for plant growth several 
weeks or months nearly every summer. During cool seasons, the soil is gen- 
erally moist, and occasionally wet, but the water table is never closer to the 
surface than 15 feet, and drainage is favorable for fleld crops. 


Profile description : 


A, 0 to 10 inches, dark-gray (10YR 4/1 dry; 10YR 3/1, moist) silt loam; 
friable; moderate medium granular; medium acid. 

As 10 to 12 inches, similar to А, horizon except exteriors of aggregates 
are gray ; interiors are dark gray as in the А. horizon. 

А, 12 to 14 inches, transitional layer of dark-gray, friable, strongly granu- 
lar silty clay loam; granules coated with lighter gray films. 

В, 14 to 80 inches, very dark-gray (10YR 3.5/1; 10YR 2/1, moist) heavy 
clay; very firm and compact when moist, very hard when dry; 
compound prismatic and fine blocky; blocks irregular, coated with 
varnishlike films, dark-gray to dark grayish-brown inside; hori- 
zon contains a few scattered shotlike ferruginous pellets or fine 
concretions; plant roots abound throughout horizon but are some- 
what concentrated in crevices between aggregates; medlum acid 
in upper part but becomes neutral in lower. 

В, 30 to 50 inches, dark-gray (10YR 4/1.5; 10YR 3/2, moist) clay slightly 
mottled with specks and streaks of brown; very compact and very 
slowly permeable when moist; noncalcareous though mildly alka- 
line; contains scattered hard fine concretions of СаСОз, which 
have solution-pitted surfaces and appear to be degrading; layer 
also contains some small, soft, ferruginous concretions. 

C, 50 to 70 inches, brown (7.5YR 4/2) noncaleareous or weakly calcare- 
ous, mildly alkaline, compact clay mottled or streaked with grayish 
brown and reddish brown; contains very dark brown ferruginous 
concretions and films. 

C, 70 to 80 inches +, yellowlsh-red, slightly calcareous, only moderately 
firm sandy clay; probably this is a mantle of Pleistocene alluvium, 
some 10 to 30 feet thick, over bedrock of red Permian shales. 


Kirkland silt loam (1,500 ft. N. of SW. corner sec. 14, T. 21 N., R. 3 E): 


This Kirkland soil had a slope of 1.5 percent and was in native pnsture con- 
sisting mostly of buffalograss and grama. The original cover probably was 
tall grasses. 


Profile description : 


Ау Oto 12 inches, grayish-brown (10YR 4/2; 10YR 2.5/2, moist) silt loam; 
weakly granular; friable; pH 5.5; passes to B; horizon through a 
transition less than one-half inch thick. 

В, 12 to 25 inches, brown (10YR 4/3; 10YIt 3/3, moist) clay; very firm 
and compact when moist, extremely hard when dry, strong pris- 
matic; prisms crumble to fine irregular blocks that have varnished 
and glistening surfaces; abundant plant roots nre somewhnt con- 
centrated in crevices between aggregates but also are numerous 
within aggregates; layer contains a few scattered black shotlike 
ferruginous concretions ; pH 6.0 at 20 inches; grades to B; horizon. 

В, 25 to 42 inches, yellowish-brown (10YR 5/4; 10YR 4/4, moist) clay: 
very firm and compact when moist, extremely hard when dry; 
coarse blocky; very slowly permeable; fine earth is попсаісагеоив 
though mildly alkaline but horizon contains scattered fine hard 
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concretions of CaCO,; concretions have solution-pitted surfaces 
and appear to be degrading; layer also contains a few small fer- 
ruginous concretions ; grades indistinctly to С, horizon. 

Cı 42 to 64 inches, reddish-brown (SYR 5/4; SYR 4/4, moist) clay; very 
firm but somewhat less so than B; and B, horizons; mildly alkaline 
though noncalcareous; contains a few very fine concretions of 
CaCO, fewer and smaller than those in the В, horizon; grades 
to C; horizon. 

C; 64 to 76 inches, red (2.5YR 4/6) firm calcareous clay containing soft 
concretions of СаСО»; grades into the underlying rock. 

C, 76 to 90 inches +, red (2.5YR 4/6) calcareous raw clay containing thin 
seams of red, soft, fine-grained sandstone (Stillwater formation of 
Permian age). 

Vernon clay loam (SW348W348W14 вес. 13, Т. 21 N., R. 2 E): 

This Vernon soil was in native pasture and had slopes of 5 to 8 percent. It 
had a moderate cover of buffalograss and gramn; probably the original cover 
was mainly little bluestem. The soll is on an outerop of the Stillwater for- 
mation. 

Profile description : 

A; 0 to 12 inches, dark-red (10YR 3/3) clay loam; moderate coarse granu- 
lar; firm; neutral above becoming mildly alkaline below; grades 
into C horizon. 

C 12 to 25 inches +, parent material of dark-red partly weathered weakly 
calcareous shaly clay containing a few seams of red sandy shale; 
contains a few concretions of CaCO: between depths of 12 and 18 
Inches, but none below. 

The profile of Tabler soil described in this section has developed in 
old alluvium rather than in residuum. Strictly speaking, it belongs 
to a different catena than the Kirkland, Renfrow, and Vernon. The 
Tabler soils are so strongly developed, however, that virtually iden- 
tical soils have been formed from considerably different parent ma- 
terials. Furthermore, in mapping soils, it is practically impossible 
to make accurate separations based on the character of substrata that 
are at depths of 6 to 10 feet. The Tabler series is therefore defined 
so as to include soil developed both in residuum from clayey red beds 
and soil developed in mantle rock. The mantle rock is more or less 
reddish, calcareous or alkaline, clayey to loamy earth, similar in com- 
position to the residuum from the clayey red beds. 

The Tabler series can be considered as having soils belonging to 
two catenas, the one from clayey red beds, and the other from mantle 
rock, The catena кше from mantle rock consists of the Tabler, 
Calumet, Vanoss, and Norge soils. The other, heretofore discussed 
in detail, consists of the Tabler. Kirkland, Renfrow, and Vernon. 

Another influence on the Tabler soils should be mentioned. They 
have Min uy mainly on broad level flats. Such a surface can hardly. 
result purely from erosion; some sedimentation takes place. Conse- 
quently, Tabler rofiles that developed from residuum weathered in 
place arerare. Possibly they do not exist. 

Possibly the fairly thick silty A horizon of the Tabler series results 
partly from a thin mantle of loess deposited after the very dark-gray 
claypan had developed. Eolian mantles occur in belts along all the 
through-flowing major streams in western and central Oklahoma. 
These belts of eolian material are on the northeastern sides of the 
streams, or leeward to the prevailing southwesterly winds. 

The streams have sand-choked channels bare of vegetation. Winds 
sweep up the silt and sand and form brownish dust clouds that drift 
leeward, occasionally for several miles. Near the streams the eolian 
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mantles are ordinarily many feet of loose sand. They become thinner 
and less sandy to the northeast. At points 1 to 3 miles from the 
stream it can no longer be determined whether or not more recent 
wind-blown material has been incorporated in the surface layer of an 
older, well-developed soil. Nevertheless, there are other indications 
that loess has influenced the Tabler and other well-developed soils. 

Around Enid (Garfield County), about 25 miles west of the main 
areas of Tabler soils in Noble County, there is a belt of eolian sands 
considerably distant from any present stream that could uy the 
sand. The soils in this belt are well developed, mainly of the Pratt 
series. 

As further evidence, there are large areas of Tabler soils in Garfield 
County that are apparently westward continuations of the principal 
Tabler areas in Noble County. These were shown as Osewego silt 
loam in the soil survey of Garfield County, but would now be mapped 
as Tabler silt loam. The Tabler soils in Garfield County have some 
mantling of eolian silts, at least in the more western parts that flank 
areas of Pratt soils. 

Similarly, in many pe where Kirkland silt loam adjoins the 
Tabler, the surface soil of the Kirkland is a silt loam more than 14 
inches deep over the claypan. In these places the Kirkland soil shows 
a transition from the friable surface soil to the claypan, not the normal 
rather abrupt change. Actually, these areas showing the transition 
to the claypan are Bethany silt loam, a soil not mapped separately in 
this county. These Bethany areas may show a thin mantling of loess. 


SOILS FROM SANDY SHALES AND FINE-GRAINED SANDSTONES, 
ALLUVIUM, AND WINDBLOWN MATERIALS 


Several sequences of soil series, or catenas, have developed on parent 
materials other than the clayey red beds already discussed. The 
Chickasha (Reddish Prairie) and Lucien (Lithosol) soils developed 
from reddish nonealeareous sandy shales and soft fine-grained sand- 
stones, Development took place under a cover of grass. 

The Stephenville (Red Podzolic) and Darnell (Lithosol) soils de- 
veloped in materials similar to those of the Chickasha and Lucien, 
but under scrub-oak forest. 

The Calumet, Vanoss, and Norge form a catena of soils develo 
in silty, more or less reddish, alluvial or windblown deposits. They 
formed under the influence of a grass cover. 

The Kay and Port soils are youthful. They formed in moderatel 
heavy alluvium in places where fresh alluvium is very slowly deposited. 

Representative profiles for some of the important soil series are 
described in the following pages. 


Chickasha loam (about 34 mile W. of SE. corner вес. 32, T. 2 N., R. 2 E.) 


This area of Chickasha loam is on a slightly convex, well-drained upland 
prairie slope of 3 percent. It is underlain by reddish Permian sandy shales and 
fine-grained soft sandstones or packsands. 

Profile description: 


А, 0010 inches, dark grayish-brown (10YR 4/2; 3/2, moist) loam; friable; 
moderate medium granular; medium acid. 
А, 10 to 16 inches, brown (10YR 4/3) clay loam; strong medium granular; 
friable; medium acid. 
and 


NOBLE COUNTY, OKLAHOMA 59 


B, 16 to 32 inches, brown (7.5YR 4/4) friable sandy clay coarsely mottled 
with reddish brown or yellowish red; mottles increase in number 
and size with depth and are confined largely to interiors of aggre- 
gates; layer is coarse granular above but at about 25 inches grades 
to moderate medium blocky; slightly or medium acid in upper part 
but becomes neutral in lower part. 

В, 32 to 50 inches, coarsely mottled yellowish-brown, reddish-brown, and 
grayish-brown friable noncalcareous sandy clay. 

C 50 to 60 inches +, partly weathered sandy shale; noncaleareous though 
mildly alkaline; this material is part of the Wellington formation. 


Gowen silt loam (14 mile W. of NE. corner sec. 14, T. 23 N., R. 1 W.) 


This soil is in a 200-foot wide flood plain of a small intermittent stream that 
drains a watershed consisting mainly of Kirkland and Renfrow silt loams, It is 
level, and well drained except during occasional brief inundations that do not 
interfere greatly with crop production. The soil was in native pasture, largely 
buffalograss and grama, but the original cover was tall prairle grasses. 

Profile description : 


А, 0 to 18 inches, dark grayish-brown (10YR 4/2; 3/2, moist) silt loam; 
friable; strong medium granular; neutral; grades indistinctly into 
material beneath. 

©, 18 to 80 inches, grayish-brown (10YR 5/2; 3/2, moist) silt loam ; friable; 
moderate coarse granular; neutral; rests abruptly on layer beneath. 

D, 380 {0 45 inches, dark grayish-brown (10YR 3.5/2; 2.5/2, moist) silt loam; 
Btrong coarse granular; neutral;' evidently the A, horizon of a 
buried soil. 

D, 45 to 54 inches +, graylsh-brown (10YR 5/2) friable silt loam of neutral 
reaction. 


Dark layers representing buried soils, such as the D, in the profile Just described, 
occur erratically at variable depths in Gowen soil, or may not appear at all. 


Kay silty clay loam 

This soil is in a level slowly drained area on the flood plain of Red Rock Creek. 
It is inundated once in 10 to 25 years. The field has been cultivated some 50 
years; the original vegetation probably was mainly tall prairie grasses and a few 
scattered trees. 

Profile description : 

1. 0 to 20 inches, dark-brown (7.5YR 3/1.5; 2.5/2, moist) silty clay loam; 
friable; strong medium granular; neutral. 

2. 20 to 80 inches, black (10YR 2.5/2; 2/2, moist) clay; firm to very firm; 
very plastic; moderate medium granular; granules very flrm and have 
slightly varnished exteriors when moist but adhere firmly to one an- 
other; mildly alkaline but noncalcareous. 

3. 30 to 48 inches, dark-brown (7.5YR 3/2; 2.5/2, moist) firm noncalcareous 


clay. 

4. 48 to 60 inches, dark reddish-brown (5YR 3/3; 2.5/3, moist) firm non- 
caleareous clay. 

5. 60 to 75 inches +, reddish-brown (5YR 4/3; 2.5/3, moist) friable silty 
clay loam; mildly alkaline but noncalcareous. 


Lucien very fine sandy loam (96 mile E, of SW. corner of sec. 12, T. 21 N., R. 1 E.): 


This soil has a convex surface of 3 percent and is on upland prairie under- 
lain by red, soft, fine-grained, noncalcareous Permian sandstones and sandy 
shales of the Wellington formation. 


Profile description : 


A: 0 to 10 inches, reddish-brown (2.5YR 4/3; 3/3, moist) very fine sandy 
loam; very friable; moderate medium granular, pH 6.0; grades 
to horizon beneath. 

As 10 to 18 inches, reddish-brown (2.5YR 4/4; 8/4, moist) very fine sandy 
loam; very friable; compound moderate very coarse prismatic and 
medium granular; pH 6.0; grades through several inches of weath- 
ered packsand into material beneath. 

O 18 to 30 inches +, reddish-brown (2.5YR 4/4) noncaleareous fine- 
grained soft sandstone or packsand; about neutral in reaction; 
contains pockets or lenses of yellowish-brown packsand; under- 
lain by, and interbedded with, red clays and silty shales. 
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Vanoss silt loam (1,000 ft. N. of SE. corner sec. 15, Т. 21 N., К. 2 W.) 


This area of Vanoss silt loam is on a nearly level or very slightly convex, 
freely drained upland surface, a fiat interstream divide some 40 feet above 
the flood plains of Black Hear Creek and its major tributaries. The fleld has 
been cultivated since about 1900 but the soil was originally covered with tall 
prairie grasses. The area is an undissected part of a constructional plain 
underlain by Pleistocene alluvium. It appears to have a surface mantle of loess 
now altered into soil, and seems to lie at the same topographic level as the 
broad upland flats of Tabler soils in eastern Garfield, eastern Grant, and 
western Noble Countles. The associated dissected gentle slopes to the streams 
are largely Norge soils. 

Profile description; 


A; 0 to 18 inches, brown (7.5YR 4/3; 3/3, moist) silt loam free from 
medium or coarse sand; friable; strong medium granular at 
lower depths; strongly acid in plowed layer, medium acid at 12 
inches, slightly acid at the base of horizon; grades into the B; 
horizon through a transition 5 inches thick. 

В, 18 to 40 inches, brown (7.5YR 4.5/4; 3.5/4, moist) silty clay loam; strong 
medium granular in upper part, and strong coarse granular in 
lower; individual granules firm but a mass of granules is friable 
or very friable; slightly acid; grades to horizon beneath. 

Bs (?) 40 to 50 inches, yellowish-red (SYR 4/6) heavy silty clay loam 
coarsely mottled with yellowish brown (10YR 5/4); firm when 
moist, very hard when dry; strong blocky; contains a few soft, 
very dark-brown férro-manganese concretions; slowly permeable; 
slightly acid. 

Cs (?) 50 to 90 inches, red (2.5YR 4.5/5; 4/6, moist) silty clay; free from 
evident grit or medium to coarse sand; firm or very firm; slightly 


acid. 

D (?) 90 to 110 inches +, red (2.5YR 4/6) mildly alkaline but not cal- 
careous clay loam; contains appreciable sand and grit; Pleisto- 
cene (7) alluvium of undetermined thickness, evidently not more 
than 30 feet deep over red Permian shales. 


Norge silt loam (200 ft. NE. of SW. corner sec. 11, T. 21 N., R. 2 W.): 


This area of Norge silt loam is in native pasture consisting of short grasses. 
The original cover was mainly tall grasses. The soil is on the smoothly dissected 
margin of the constructional plain. The surface is convex, has slopes of about 
2 percent, and is about 5 feet below the surface of the constructional plain if 
the plain were projected. Downslope, the B; horizon becomes less clayey and 
more friable. At 100 feet down the slope the Bs is silty clay loam. Red Permian 
shales that underlie the mantle in which this soil has developed are exposed in a 
draw 500 to the east, some 30 feet lower stratigraphleally. The contact of the 
mantle and the shales is masked by creep. 

Profile description: 


A: 0 to 6 inches, brown (7.5YR 4/3; 3.3, moist) silt loam; friable; moder- 
ate medium granular; medium acid. 

As 6 to 16 Inches, reddish-brown (5YR 4/3; 3/3, moist) silt loam 

and above grading to silty clay loam below; strong medium granular; 

Bi friable with firm granules; strongly acid to medium acid; grades 
to horizon beneath. 

В. 16 to 25 inches, reddish-brown (5YR 5/4; 4/4, moist) silty clay loam; 
um when moist, hard when dry ; weak to moderate blocky ; medium 
acid. 

В, 25 to 35 inches, red (2.5YR 4/5; 4/0, moist) silty clay free of observable 
medium or coarse sand; firm to very firm; strong coarse prismatic ; 
vertical faces of aggregates coated with brown (7.5YR 4/2) films; 
contains a few soft very dark brown ferruginous concretions; 
mildly alkaline but noncalcareous. 

O, 35 to 65 Inches, red (2.5YR 5/6; 4/6, moist) noncalcareous silty clay; 
firm; mildly alkaline. 

C, 65 to 120 inches +, red (2.5YR 5/6) noncalcareous friable silty clay 
loam; mildly alkaline; probably alluvium but possibly eolían. 
(Pleistocene alluvium containing waterworn pebbles exposed in 
road ditch 200 feet down the slope.) 
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ADDITIONAL FACTS ABOUT NOBLE COUNTY 


AGRICULTURE 


Noble County was one of the last frontiers of the United States. 
It was part of an area of the Oklahoma Indian Territory, established 
in 1834, but never settled by the Indians. This area reverted to the 
United States Government by cession and purchase from the Indians. 
This large area was opened to the public in sections from 1889 to 
1893 and settled by a series of spectacular runs. What is now Noble 
County was etted. in one day in units of 160 acres. 

The settlers had gathered from nearly every State and Territory in 
the nation. Most of them, however, were from the nearby States of 
Kansas, Texas, Missouri, and Arkansas, and from the middle western 
States. They were fairly well informed regarding the agriculture 
of the region. 

These early settlers followed a subsistence type of farming; they 
grew as much of their own food as possible. Livestock was an im- 
portant part of the farm program. More specialized types of farming 
became possible as transportation improved and heavy labor-saving 
machinery became available for handling large harvests. 

Most of the people have made their livelihood from the land and 
have been interested in productive soils. The high yields obtained 
when the native prairie sod was first plowed have gradually declined 
with the lowering of the organic-matter content of the soils. Little 
has been done to increase yields again, though high production rates 
are possible on many soils. At the time of this survey, agriculture 
was fairly prosperous, especially on the more productive soils and in 
the cattle-ranching areas. 

In 1950, the agriculture of the area was based largely on the produc- 
tion of wheat, hay, oats, sorghums, and corn. Livestock production 
is dominant in the Otoe Indian Reservation, located in the east-central 
part of the county, and also on the rolling lands of the southwest. 


CROPS 


Until 1910 corn and wheat were the principal crops. Since that 
time the wheat acreage has been increasing at the expense of the corn 
acreage. By 1950, the corn acreage had decreased to the extent that 
it was exceeded by acreages planted to wheat, oats, sorghums, and 
alfalfa. The acreage planted to sorghums increased around 1920 and 
took part of the acreage that had been in corn. Cotton acreage drop- 
ped rather sharply during the 1930's. The barley acreage is low, 
probably because chinch bugs prefer it as & winter shelter and food 
supply. А considerable quantity of barley was grown in 1940, partly 
because winter-hardy varieties were then introduced: The rye acre- 
age has been low. Fruit trees of nearly all types have shown a de- 
crease in each successive census since 1920. Table 8 shows the acre- 
ages of principal crops in stated census years. 
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Taste 8.—Acreage of principal crops in Noble County, Okla. 


Crop 1919 1929 1939 1949 
Acres Acres Acres Acrea 
Corn for all purposes- ----------------- 7, 421 | 22,862 | 3,711 3, 556 
Small grains threshed or combined: 
heat: 2c "—M 135, 429 |102, 098 |129, 152 | 140, 420 
(1 eM M MEC ES 43, 877 | 31,026 | 20, 220 | 15, 201 
Barley. e a e 600 533 | 11, 814 284 
Rya a a a 1 @) 7, 17 
Pim  ——————— M ]" 20, 444 | 23, 580 | 17, 174 19, 762 
Alfalfa. 2-22 c.v Erud 10,037 | 3, 624 | 3, 655 6, 625 
Clover от timothy------------------ 5 5 (9 189 
Annual legumes cut for һву--------- 55 87 62 72 
Small grains cut green.............- 507 108 415 501 
Тате hay... osi aa iinan 1,217 534 | 4,233 2, 226 
Wild hay. assess 14, 563 | 19, 222 8, 809 10, 149 
Cotton: aaa 1,351 | 60,946 | 1,965 2, 888 
Sorghum: 
Harvested for grain-._..--.-------- 6, 104 | 6, 397 1, 758 4, 023 
Qut for Вау asia анана 5,135 | 5, 651 8, 147 4, 081 
POLALOB Lese es Rr n a memes 261 189 189 125 
Sweetpotatoes------------------------- 40 15 (3) (© 
All vegetables for sale___._..-..-------- 27 64 54 9 
1 Not reported. 


2 For 1949, does not include acres for farms with lesa than 15 bushels harvested. 
з Less than 1 acre. 
* Reported in small fractions of an acre. 


Wheat.— Winter wheat is now the principal cash crop and domi- 
nates in the agriculture on many farms, especially on the smooth, 
heavy lands of the central and northern parts of the county. The 
ground is generally plowed with a disk or moldboard gangplow soon 
after harvest. This kills weeds and puts the soil in condition to ab- 
sorb moisture. After rains have caused weed growth, the land is 
stirred with a one-way disk or a springtooth harrow. This disking 
or harrowing is repeated in early fall to kill weeds and volunteer grain. 
The wheat is drilled between September 15 and October 15. It is 
seeded earlier if pasture is wanted. During some years, the pasture 
is worth as much asthe grain. The seed is drilled at the rate of about 
3 or 4 pecks per acre. Light seeding is preferable in dry years. 

During wetter seasons, wheat is sometimes sown following row 
crops without any preparation of the land. This is fairly successful 
after corn or cotton but is not so good after sorghums. 

ae of wheat are much better if the crop follows a legume 

1. 7). 

(Feil grains are almost always harvested with a combine. In Red 
Rock Creek bottom, however, the binder is used to start the harvest as 
soon as the crop is ready. Harvest is started with a binder to avoid 
the risk of flooding as much as possible. During wet seasons, some 
fields of wheat have been known to wait for harvesting as long as 5 
weeks from the time the grain was ripe enough to cut. For this rea- 
son, varieties that stand well for a long time are desirable. More 
care is taken to harvest oats at the time the crop becomes ripe. This 
is possible because oats are not grown so extensively as wheat. 
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Binders can start work 7 to 10 days earlier than combines, and, in 
some cases, can save a crop that might be damaged during the 10-day 
wait before combining is possible. Wheat harvesting is usually com- 
pleted by July 15, though in wet years it may be 2 or 3 weeks later. 

A large part of the wheat is hauled to the elevator and sold imme- 
diately after harvest. In general, €his has been more profitable than 
farm storage, unless prices were definitely on the upgrade. Local 
elevators are better equipped for storage than farmers, as a rule, and 
are able to protect themselves against price fluctuations by hed, ing 
operations. The grain is later shipped to flour mills in Enid, Okla- 
homa City, Stillwater, Ponca City, and Newkirk. 


Oats.—Spring-sown oats are handled much the same as wheat but 
are planted at the rate of about 2 bushels per acre between February 
15 and March 15. Oats are usually harvested a few days later than 
wheat. Fall-sown oats are likely to freeze out in this section, though 
high yields are often obtained when they do survive. The Oklahoma 
Agricultural Experiment Station has recently developed a number 
of more winter-hardy varieties that are promising. Early prepara- 
tion of the seedbed is not so desirable with oats, because this exposes 
the soil to washing and erosion. Oats often follow row crops, such 
as corn or cotton, without the land being plowed. It is merely disked 
and the oats drilled or sown by hand. 


Corn.—Cornland is listed or plowed late in fall or late in winter, 
and lister ridges are broken by a lister planter while planting the corn. 
As a rule, the crop is planted in the bottom of the furrow made by 
the lister planter. In cultivation, this planting furrow is gradually 
filled and the space between rows becomes a furrow. The weeds and 
grass are hoed out of the corn. From one to four cultivations are 
given the crop. Corn is planted between April 1 and 15. Corn 
matures in mid-July, and harvest normally extends from about Sep- 
tember 1 to December 1. Most of the corn is picked and shucked by 
hand and thrown into a wagon drawn by horses, mules, or a tractor. 
This crop is very responsive to good management. 


Alfalfa.—Alfalfa is rather exacting as to soil requirements and is 
therefore grown mainly on the alluvial bottoms and low terraces. 
The land 1s plowed and worked into a fine seedbed, and the alfalfa 
seed is scattered with a grass seeder, by hand, or, in some cases, b 
an end-gate seeder on a wagon. It is sown at the rate of 20 pounds 
per acre between August 15 and September 15. 

Usually about four cuttings of hay nre obtained except in the first 
year, when only three are obtained. The crop lasts from 5 to 8 
years before it becomes weedy and of low value. Alfalfa is a fairl 
dependable crop, but seed is expensive. The development of methods 
of E silage production may cause this crop to become more 
popular. 


Cotton.—Land for cotton is generally plowed late in winter or early 
in spring. The seed is planted by one- or two-row planters from 
about April 15 to May 1. It is thinned with a hoe and given about 
three cultivations ind two hoeings. Cotton picking starts in Sep- 
tember and continues until December. 
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GENERAL CROPPING PRACTICES 


Systematic rotations are not commonly used in this section, al- 
though the crop grown is occasionally changed to different fields. 
Fertilizers are not generally used, although they could be used to 
advantage on some soils, especially in the southeast. Use of agri- 
cultural lime and phosphate fertilizers has increased markedly since 
1989. In 1950 there were 2,652 tons of fertilizers of all grades used, 
2 large proportion of which was superphosphate and rock phosphate. 
During the same year, 6,459 tons of lime were added to 3,300 acres of 


land. 
PASTURE 


About 185,000 acres, equal to about 39 percent of the county, is in 
pasture, Permanent pastures are extensive in the Otoe Indian Res- 
ervation, in the east, and on the rolling lands of the southwest, east- 
central, and extreme northeast. These permanent pastures are of 
good quality when not overstocked and if mowed occasionally to 
control undesirable weeds. Buffalograss, grama, and bluestem 
predominate. 

The small pastures on diversified farms are often severely over- 
grazed; only buffalograss and weeds remain. 

Pasture management ranges from bad to very good. On ranch 
land and grazing land owned by the Indians on the Otoe Reserva- 
tion, grazing is regulated and the land is seldom overstocked. The 
maximum rate of stocking is 4 acres per cow for the better pastures. 
The rate is about 8 acres per cow during the dry seasons. As a 
result, the Reservation pastures are in good condition and have a 
heavy cover of bluestem and other grasses and few weeds. Cattle 
are generally rotated from one pasture to another as soon as the 
grass has been cropped down. Cattlemen and stockmen usually 
follow these practices on their lands. 

Not many farmers, however, try to improve their pastures. During 
the wet season pastures may be properly stocked ; but the same number 
of animals is allowed to remain in the dry season and during 
droughts. The land is therefore seriously overstocked. As a result, 
the tall grasses are killed in most of the fiin pastures, and only the 
short grasses and weeds remain. 

Native pastures are grazed the year round but are green only from 
about April 1 to July 15, and from September through October. 
Pastures may stay green all summer if rains come late in July and in 
August. Wheat pasture is green all winter and is grazed from 
October 15 or November 1 to March 15. Supplemental feed is needed 
for part of the winter, especially during the more severe northers and 
following snows. 

In the more seriously overgrazed areas, even the short grasses have 
been killed, and only weeds are left. Farmers often turn their stock 
into pastures in the wet weather to protect wheatlands used for pasture 
from tramping. Much of the grass is destroyed by such a practice 
if pastures are heavily stocked. 

Боле of the farmers use better management. They keep the stock 
in feedlots during wet weather; use a lower rate of stocking; use pas- 
ture rotation; keep sheep to reduce weeds, or mow once or twice а year 
to prevent weed seeding. Farmers using these practices are rewarded 
with cleaner pastures, greater gains in livestock weight per acre, and 
less soil loss from erosion (pl. 8). 
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LIVESTOCK 


Sale of all livestock products accounted for nearly half the farm 
income in 1950. The number of cattle on farms has increased steadily 
since 1920. The number of swine has decreased along with the de- 
crease in acreage of corn. "Table 9 shows the number of livestock on 
farms in stated census years. 

Cattle kept mainly for beef greatly outnumbered dairy cattle. 
Raising of beef is most common in the south western, east-central, and 
northeastern parts. The principal breeds are Hereford, Angus, and 
Shorthorn. To some extent, beef cattle are marketed locally, but 
Rr numbers are trucked to Oklahoma City, Wichita, and Ponca 

i 


ty. 

Most of the dairy farms are near Perry and the smaller towns. The 
principal breeds are Jersey, Milking Shorthorn, and Holstein. For 
the most part, dairy products are marketed in local population centers. 
Cream trucks run along regular routes. 

Swine were reported on about 32 percent of the farms in 1950. 
They are fairly well distributed but are probably less common in the 
cash-grain sections in the northwestern part and on the Otoe Reser- 
vation. The main breeds are Duroc-Jersey and Poland China. Most 
of the hogs are marketed locally, but a few are shipped to Oklahoma 
City and Ponca City. 

Chiskene are d on many farms, but few farmers specialize in 
oultry raising. few turkeys, ducks, and geese are raised, mainly 
or home use. Turkeys are reported on 45 farms in 1949, and 5,410 

turkeys were raised in 1950. 


TABLE 9,.—Livestock on farms of Noble County, Okla., in stated years 


Livestock 1920 1930 1940 1950 


! Over 3 months old. ? Over 4 months old. 3 Over 6 months old. 
LAND USE 


As shown in table 10, shifts in land use have taken place in the 
eriod 1929-49. The decrease of about 97,000 acres in cropland used 
or all purposes has been partly offset by an increase of about 55,000 

acres in land pastured. Мены, total land in farms has dropped 
about 46,000 acres in the 20-year period. 

A fairly steady increase in average size of farms has accompanied 
the decrease in acreage of land in farms. In 1950 the average farm 
was 295.7 acres in size, as compared to 225.5 acres in 1930. Increase 
in number of cattle and greater use of power-driven machinery are no 
doubt reflected in the steady increase in size of farms. 
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Tape 10.—Land in farms in Noble County, Okla. ' 


Land use 1929 1949 

Acres Acres 
Cropland harvested...--.----.---------------------- 202, 344 192, 969 
Cropland used only for pasture----------------------- 67, 823 10, 266 
Cropland not harvested and not pastured. ............. 47, 674 17, 477 
Woodland pastured_--_-.----.---------------------- 15, 334 10, 175 
Woodland not pastured..._-_....----.-.------------- 7,017 4, 685 
Other land pastured (not cropland and not woodland)..| 114, 061 169, 652 
All other lend: саанан E 19, 559 22, 078 
Total 2.225262 РНЕ ЕЗИНЕ АА E aE 473, 812 427, 302 


1 For 1929 census includes crop failure, 29,331 acres; and cropland, idle or 
fallow, 18,343. For 1949 cengus, includes crop failure and cropland idle or fallow. 


FARM TENURE 


In 1950 owners and part owners operated 58.3 percent of the farms 
in the county, and tenants, 41.7 percent. Tenancy was lower in 1950 
than in any census year since 1920. 

Cash tenants operated about one-fifth of the rented farms in 1950. 
The next largest group were the share-crop tenants. Under the cus- 
tomary share contracts, the landlord gets one-fourth of the cotton 
crop, one-third of all other crops, and a cash bonus in addition. Ifthe 
landlord furnishes machinery, livestock, and seed, he gets half of 


the crops. 
TYPES OF FARMS 


In 1950 the farms of Noble County were grouped by type as follows: 


Field-crop farms other than vegetable and frult-and-nut: Number 
Cash SFA ia esos senha see NUEMUR uL ds 484 
o: анаан aa a —— ——— 40 

General farms: 

Crop and livestock 248 
Primarily livestock 70 
Primarily crops----.--_~------------------ 26 

Livestock other than dairy and poultry. 198 

DAFF ane one nce ieee scsi areas rir aca M CES 119 

Poultry sino ——————— 81 

Miscellaneous and unclassified___.___--._.--.--.----.-------------- 284 
MOta pee ХРИ ЕНЕ НЕР БЕ ЕРЕЦ ЕНЕР 1, 445 


The cash-grain farms are mainly in the northwest on the smooth 
soils that have & heavy clay subsoil. Livestock farms and ranches 
are located mainly in the southwestern, east-central, and northeastern 

arts where the soils are rolling and many of them are shallow. The 
airy farms are on similar soils, but normally fairly close to towns. 

The general farms and cotton farms are mainly on the stream 
bottoms, and in the southeast, where the soils are smooth to undulating, 
friable, and fairly deep. 


FARM EQUIPMENT 


Tractors have largely replaced horses and mules on the bigger farms. 
In 1950 there were 1,543 tractors reported on the 1,445 farms in the 
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county. Large tractors and combines are used to some extent in the 
northwest. Medium-sized tractors of the row-crop type and the 
light, all-crop type of combine are popular elsewhere. There were 
1,881 automobiles and 990 motortrucks on farms in 1950. 

A few farmers own stalk cutters, threshing machines, hay balers, 
binders, and feed grinders. They rent these to other farmers for 
short periods or do custom work at a fixed price. Joint ownership is 
not customary. 
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James Thorpe, Principal Soil Correlator, Great Plains States. 


E. H. Templin, Senior Soil Correlator. 
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J. Kenneth Ableiter, Chief Soil Correlator, 

C. P. Barnes, Chief Analyst, Soil Uses and Productivity. 
James Thorp, Principal Soil Correlator, Great Plains States. 
Area inspected by E. G. Fitzpatrick, Soil Correlator, and 

E. H. Templin, Senior Soil Correlator. 

Soils surveyed 1938-40 by O. H. Brensing, in Charge, and 
E. C. Talley, Oklahoma Agricultural Experiment Station. 
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Albion 
loam, 
2-5 percent slopes 


Albion 
loam, eroded, 
5-8 percent slopes 


Broken land, 
Reinach soil material, 
20+ percent slopes 


Calumet 
silty clay loam, 
O-1 percent slopes 


Calumet-Drummond 
silt-loams, 
0-1 percent slopes 


Canadian 
fine sandy loam, 
O-3 percent slopes 


Canadian 
fine sandy loam, 
3-5 percent slopes 


Chickasha 
loam, 
0-3 percent slopes 


Chickasha 
loam, 
3-5 percent slopes 


Chickasha 
loam, eroded, 
3-5 percent slopes 


Chickasha 
loam, 
5-10 percent slopes 


Chickasha 
loam, eroded, 
5-10 percent slopes. 


Dale 
silt loam, 
O-1 percent slopes 


Darnell-Stephenville 
fine sandy loams, 
3-10 percent slopes 


Derby 
loamy fine sand, 
3-7 percent slopes 


Gowen 
silt loam, 
O-1 percent slopes 


Gowen 
silty clay loam, 
O-1 percent slopes 


Kay 
silty clay loam, 
O-1 percent slopes 
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Kirkland 
silt loam, 
0-2 percent slopes 


Kirkiand 
silt loam, 
2-4 percent slopes 
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Kirkland 
silt loam, eroded, 
2-4 percent slopes 


Lela 
clay, 
O-1 percent slopes 


stony loam; 
3-10 percent slopes 


77 

77 О 
Lucien 

very fine sandy loam, 


3-5 percent slopes 


very fine sandy loam, 
5-10 percent slopes 


5-8 percent slopes 


very fine sandy loam, eroded, 


Miller 
silty clay loam, 
O-1 percent slopes 


Vanoss 
silt loam, 
O-1 percent slopes 


Norge 
silt loam, 
1-5 percent slopes 


Norge 
silt loam, eroded 
1-5 percent slopes 


Norge 
silt loam, 
5-8 percent slopes 


Norge 
silt loam, eroded, 
5-8 percent slopes 


Oil-waste land 


Owens 
clay, 
5-10 percent slopes 
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Port 
silty clay loam, 
O-1 percent slopes 


Renfrow 
silt loam, 
1-2 percent slopes 


Renfrow 
silt loam, 
2-4 percent slopes 


Renfrow 
silt loam, eroded, 
2-4 percent slopes 


silty clay loam, 
2-4 percent slopes 
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silty clay loam, eroded, 
2-4 percent slopes 
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Rough broken land, 
Norge soil material, 
10+ percent slopes 


7 


Rough oroken land, 
Vernon soil material, 
10+ percent slopes 
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Sogn 
stony clay loam, 
5-30 percent slopes 


Summit 
silty clay loam, 
1-3 percent slopes 


Tabler 
silt loam, 
O-1 percent slopes 


Tabler 
silt loam, eroded, 
1-3 percent slopes 


clay loam, 
4-10 percent slopes 


Yahola 
silt loam, 
O-1 percent slopes 
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COLOR GROUPING 


Calumet silty clay loam, O-1 percent slopes 
Kirkland silt loam, O-2 percent slopes 
Renfrow silt loam, 1-2 percent slopes 
Tabler silt loam, O-1 percent slopes 


Kirkland silt loam, 2-4 percent slopes 

Kirkland silt loam, eroded, 2-4 percent slopes 
Renfrow silt loam, 2-4 percent slopes 

Rentrow silt loam, eroded, 2-4 percent slopes 
Renfrow silty clay loam, 2-4 percent slopes 
Renfrow silty clay loam, eroded, 2-4 percent slopes 
Tabler silt loam, eroded, 1-3 percent slopes 


Summit silty clay loam, 1-3 percent slopes 


Norge silt loam, 1-5 percent slopes 
Vanoss silt loam, O-1 percent slopes 


Norge silt loam, eroded, 1-5 percent slopes 
Norge silt loam, 5-8 percent slopes 
Norge silt loam, eroded, 5-8 percent slopes 


Chickasha loam, 0-3 percent slopes 
Chickasha loam 3-5 percent slopes 


Chickasha loam, eroded, 3-5 percent slopes 
Chickasha loam, 5-10 percent slopes 
Chickasha loam, eroded, 5-10 percent s.opes 


Canadian fine sandy loam, 0-3 percent slopes 
Canadian fine sandy loam, 3-5 percent slopes 


Derby loamy fine sand, 3-7 percent slopes 


Albion loam, 2-5 percent slopes 
Albion loam, eroded, 5-8 percent slopes 


Broken land, Reinach soil material, 20+ percent slopes 
Lucien stony loam, 3-10 percent slopes 

Lucien very fine sandy loam, 3-5 percent slopes 

Lucien very fine sandy loam, 5-10 percent slopes 

Lucien very fine sandy loam, eroded, 5-8 percent slopes 
Oil-waste land 

Owens clay, 5-10 percent slopes 

Rough broken land, Norge soil material, 10+ percent slopes 
Rough broken land, Vernon soil material, 10 + percent slopes 
Sogn stony clay loam, 5-30 percent slopes 

Vernon clay loam, 4-10 percent slopes 


Darnell-Stephenville fine sandy loams, 3-10 percent slopes 
Rough stony land, Darnell soil material, 10+ percent slopes 


Kay silty clay loam, O-1 percent slopes 
Miller clay, O-1 percent slopes 
Miller silty clay loam, O-1 percent slopes 


Caiumet-Drummond silt loams, 0-1 percent slopes 
Lela clay, 0-1 percent slopes 
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City or Village, Roads, Buildings, 
harves, Jetties, Breakwater, 
Levee, Lighthouse, Fort 


Secondary roads, 


Bridges, Ferry Railroad crossings 
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slick spot Section lines, 
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Oil or Gas wells 
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Forest fire station, | Transmission line, 
Airway beacon, Oil or Gas pipe line 
Oil or Gas tanks 
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Mine or Quarry, Gravel pit, Soil boundaries; 


Rock outcrop, Stony, Gravelly, and 
Made land Cherty areas 
RELIEF 
(Printed in brown or black) 


EQ ео 


Contours, Promiment hills or 
Depression contours Mountain peaks 
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Sand, Wash, Bluff, Escarpment, 
Sand dunes Mine dumps 


Miller Port Rough stony land, Da Dale silt loam, 0-1 percent slopes 
clay, silt loam, Darnell soil material, Ga Gowen silt loam, 0-1 percent slopes 
0-1 percent slopes 0-1 percent slopes 10 + percent slopes Gb Gowen silty clay loam, 0-1 percent slopes á 
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Intermittent streams Ditches, Flumes 
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Map constructed by Division of Cartography, 

Soil Conservation Service, USDA, 

from 1937 aerial photographs. ' 

Soils surveyed on 1937 aerial photographs. 
Polyconic projection, 1927 North American datum. 
10000-foot grid based on Oklahoma (North) 
rectangular coordinate system 


